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320.04(6) = Dwelling Separations

Normally, for 3 or more attached dwelling units, the Commercial Building Code (CBC) applies. Attached means some
constructionother than footings and their bearing material) is shared by the units.

Where3 or more adjacent buhattached dwelling units are each built with the outside walls that comply with the Uniform

Dwelling Code (UDC), the UDC applies throughout and the CBC dogespply even if those outside walls are adjacent to or
adjoineach other f flashing is added over the top of two such adjoining walls, the UDC would still. apply

Dwelling Separations

[\
/

Detail A
Dwelling 3 Dwelling 2 Dwelling 1
(Single) (Duplex) (Duplex)

#

Non-structural flashing permitted

i

Independent Roof Systems

Separate exterior
wall fire rated per s.
SPS 321.08 (1) and
insulated per ch.
322.

Separate exterior
wall fire rated per s.
SPS 321.08 (1) and
insulated per ch.
322.
Separate exterior covering
pers. SPS 321.24

Separate exterior covering
per s. SPS 321.24

Independent Floor System

Dwelling 2 Dwelling 1
(Duplex) (Duplex)

Separate Insulated——pp-

i Separate Insulated
Foundation Valll T Foundation VI

Shared Footing OK

Detail A
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Model Ordinance for Adoption of Wisconsin Uniform Dwelling Code

It is intended that this model will assist local jurisdictions, working with corporation counsel, through regular procedures, in
adoptinga local ordinance. The ié¢onsin Division of Safety and Buildings alsden§ an electronic versioof this model
ordinanceand a more comprehensive model building code on our website at https://dsps.state.on.tlkéslOne- &
Two-Family (UDC) program page. Upon adoption of a new building code, send a certified copy to: Safety & Buildings
Division, PO. Box 2658, Madison, WI 53707elEphone (608) 267-5113, Fax (608) 283-7409 alongith the name of your
certified inspector(s).

Town, Mllage, City County of
ORDINANCE #
CONTENTS

1.1 Authority
1.2 Purpose
1.3  Scope
1.4  Adoption of Wsconsin Uniform Dwelling Code
1.5 Building Inspector
1.6  Building Permit Required
1.7  Building Permit Fees
1.8 Penalties
1.9 Effective Date
1.1 AUTHORITY. These regulations are adopted under the authority granted by s. 10i6@&Hsiv Statutes

[IF COUNTY ORDINANCE] This ordinance shall apply in any municipality of over 2,500 populatithout a Uniform
Dwelling Codeenforcement program and the following other municipalities requesting county enforcement:

and in the following other municipalities that thésébnsin Department @afety and Professional Services has
delegatednforcement to our county .

1.2 PURPOSE.The purposef this ordinance is to promote the general health, safety and welfare and to maintain
requiredlocal uniformity with the administrative and technical requirements of tkedfsin Uniform Dwelling Code.

1.3 SCOPE.The scope of this ordinance includes the construction and inspection of one- and two-family dwellings
built since June 1, 1980.

[OPTIONAL] Not withstanding s. SPS 320.05, the scope also includes the constamaionspection of
alterationsand additions to one- antsvo-family dwellings built before June 1, 1980. Because such projects are not under state
jurisdiction, petitionsfor variance and final appeals under ss. SPS 320.19 and 320.21, respesttalelye decided by the
municipalboard of appeals. Petitions for variance shall be decided per s. SPS 320.19 (introdmgovillahcy is maintained
to the intent of the rule being petitioneds the board of appeals approves petitions for variance, the chief inspector is granted
the power to apply the results to similar circumstances by precedent.

[OPTIONAL] Not withstanding s. SPS 320.05, the scope also includes the constaraionspection of
detachedjarages serving one and two family dwellings. Bii&ling structure and any heating, electrical or plumbing systems
shall comply with the Uniform Dwellin@ode. Petitions for variance and appeals shall be handled as in the previous paragraph.

1.4  WISCONSINUNIFORM DWELLING CODE ADOPTED. The WconsinUniform Dwelling Code, Chs. SPS
320-325 of the Wisconsin Administrative Code, and all amendments thereto, is adopted and incorporated by refestiatle and
applyto all buildings within the scope of this ordinance.

1.5 BUILDING INSPECTOR. There idiereby created the position of Building Inspectdro shall administer and
enforcethis ordinance and shall be certified by the Division of Safety & Buildings, as specifiestyridin Statutes, Section
101.66(2), in the category of Uniform Dwelling Code Construction Inspecdalditionally, this or other assistant inspectors
shallpossess the certification categories of UDGNEYUDC Electrical, and UDC PlumbingNQTE: Contact the Division
of Safety & Buildings at (608) 261-8500 for certification information.)

1.6 BUILDING PERMIT REQUIRED. If a person alters a building in exce$fNSERT AMOUNT] $ value
in any 12-month period, adds onto a building in exce$NSERT VALUE or AREA AMOUNT] in any

Register December 20No. 672


https://docs.legis.wisconsin.gov/document/register/704/B/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister August 2014 No. 70Bor current adm. code séwstp://docs.legis.wisconsin.gov/code/admin_code

SPS 320-325 APPENDIX WISCONSINADMINISTRATIVE CODE 94

12-month period, or builds or installsraew building, within the scope of this ordinance, they shall first obtain a building permit
for such work from the building inspectoAny structural changes or major changes to mechanical systems that involve
extensionshall require permits if over the foregoing thresholds. Restoration or repair of an installation to its previous code-
compliantcondition as determined by the building inspector is exempted from permit requirements. Residiofing,
finishing of interior surfaces and installation of cabinetry shal[@dOOSE OPTION] included/exempted from permit
requirements.

(NOTE: Fill in the threshold amount above which permits are required. Also decide whether new interior and exterior
surfacesor cabinetry shall be included or exempted.)

1.7 BUILDING PERMIT FEE. The building permit fees shall be determinedelsplution and shall include $25.00
to be forwarded to the ¥&tonsin Department of Safety and Professional Services for a UDC permit seal that shall be assigned
to any new dwelling.

1.8 PENAITIES. The enforcement of this section atidbther laws and ordinances relating to building shall be by
meansof the withholding of building permits, imposition of forfeitures and injunctive action. Forfeitures shall be not less than
$25.00nor more than $1,000.00 for each day of noncompliance.

1.9 EFFECTIVE DATE. This ordinance shall befettive , upon passage and publication as provided by
law.

1.10 The building inspector(s) shall keep a log of all inspections completed.

Adopted this , day of ,

(Mayor, President, Chairperson)

Attest:

Published:
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Wisconsin Division
of Safety and Buildings

WISCONSIN UNIFORM BUILDING Application No.

PERMIT APPLICATION

Instructions on back of second ply. The information you provide may be
used by other government agency programs [(Privacy Law, s. 15.04 (1)(m)]

Wisconsin Stats. 101.63, 101.73 Parcel No.

PERMIT REQUESTED Constr.  HVAC  Electric  Plumbing  Erosion Control Other:
Owner’s Name Mailing Address Tel.
Contractor Name & Type Lic/Cert# Mailing Address Tel. & Fax
Dwelling Contractor (Constr.)
Dwelling Contr. Qualifier The Dwelling Contr. Qualifier shall be an owner,
CEO, COB or employee of the Dwelling Contr.
HVAC
Electrical
Plumbing
PROJECT Lot area One acre or more of
LOCATION Sq.ft. | soil will be disturbed 1/4, 1/4, of Section ,T N, R E (or) W
Building Address Subdivision Name Lot No. Block No.
Zoning District(s) Zoning Permit No. Setbacks: Front Rear Left Right
ft ft. ft. ft.

1. PROJECT 3. OCCUPANCY 6. ELECTRIC 9. HVAC EQUIP. | 12. ENERGY SOURCE

New Repair Single Family Entrance Panel Furnace Fuel Nat Gas | LP | Oil | Elec [ Solid [ Solar

Alteration Raze Two Family Amps: Radiant Basebd Space Htg

Addition Move Garage Underground Heat Pump Water Htg

Other: Other: Overhead Boiler

7.WALLS Central AC
2. AREA INVOLVED (sq ft) 4. CONST. TYPE Wood Frame [IFireplace
Unit 1 | Unit2 Total Site-Built Steel Other: 13. HEAT LOSS
Unfin. Mfd. per WI UDC ICF
Bsmt Mfd. per US Timber/Pole 10. SEWER BTU/HR Total Calculated
Living HUD Other: Municipal Envelope and Infiltration Losses ("Maximum Allowable
Area 5. STORIES 8. USE Sanitary Permit# | Heating Equipment Output" on Energy Worksheet;
Garage 1-Story Seasonal "Total Building Heating Load" on Rescheck report)
Deck 2-Story Permanent 11. WATER 14. EST. BUILDING COST w/o LAND
Other: Other: Municipal $

Totals Plus Basement On-Site Well

I understand that I am subject to all applicable codes, statutes and ordinances and with the conditions of this permit; understand that the issuance of the permit creates no legal
liability, express or implied, on the state or municipality; and certify that all the above information is accurate. If one acre or more of soil will be disturbed, I understand that
this project is subject to ch. NR 151 regarding additional erosion control and stormwater management and the owner shall sign the statement on the back of the permit if not
signing below. I expressly grant the building inspector, or the inspector's authorized agent, permission to enter the premises for which this permit is sought at all reasonable
hours and for any proper purpose to inspect the work which is being done.

I vouch that I am or will be an owner-occupant of this dwelling for which I am applying for an erosion control or construction permit without a Dwelling
Contractor Certification and have read the cautionary statement regarding contractor responsibility on the reverse side of the last ply.

APPLICANT (Print:) Sign: DATE

This permit is issued pursuant to the following conditions. Failure to comply may result in suspension or revocation of this
APPROVAL CONDITIONS permit or other penalty. See attached for conditions of approval.

ISSUING Town of Village of City of County of State— | State-Contracted Inspection Municipality Number of Dwelling Location
A; #:
JURISDICTION ey )
FEES: PERMIT(S) ISSUED WIS PERMIT SEAL # PERMIT ISSUED BY:
Plan Review $ Construction
Inspection $ HVAC Name
Wis. Permit Seal ~ § Electrical
Other $ Plumbing Date Tel.
Erosion Control
Total $ Cert No.

SBD-5823(R.10/08) Distribute: ~ Ply 1 — Issuing Jurisdiction;  Ply 2- Issuer forwards to State w/in 30 days;  Ply 3- Inspector;  Ply 4- Applicant
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INSTRUCTIONS

Theowner builder or agents shall complete the application form down thriheyBignature of Applicant block and submit
it and building plans and specifications to the enforcing municipdbigrmit application data is used for statewide statistical
gatheringon new one- and two-family dwellings, as well as for local code administrafdease type or use ink angress
firmly with multi-ply form.

PERMIT REQUESTED
Check of type of Permit Requested, such as structurahE\Electrical or Plumbing.
Fill in owner's current Mailing Address analEphone Number

If the project will disturb one acre or more of soil, the project is subject talthigonal erosion control and stormwater
provisionsof ch. NR 151 of the WI Administrative Code. Checking this box will satisfy the retaitfication
requirement®f ch. NR 216.

Fill in Contractor and Contractor Qualifier Information. Per s. 101.654 (1) WI Stats., an individual taking out an erosion
control or construction permit shall enter his or her dwelling contractor certificate huarftename andertificate
numberof the dwelling contractor qualifier employed by the contactoless they reside or will reside in the dwelling.

Pers. 101.63 (7) \. Stats., the master plumber name and license number must be entered before issuing a plumbing
permit.

.- PROJECTLQCATION i ia.

Fill in Building Address with number and street ofisight information so that the building inspector can locate the site.

Local zoning, land use and flood plain requirements rhastatisfied before a building permit can be issued. County
approvalmay be necessary

Fill in Zoning District, lot area and required building setbacks.

PROJECTDATA - Fill in all numbered project data blocks (1-14) with the required information. All data blocks must be filled
in, including the following:
2. Area (involved in project):

Basements - include unfinished area only

Living area - include any finished area including finished areas in basements

Two-family dwellings - include separate and total combined areas
3. Occupancy - Check only 2Single-Family® or &Wo-Family® if that is what is being worked on. In other words, do

not check either of these two blocks if only a new detached garage is being built, even if it serves a one- or

two-family dwelling. Instead, check 2Garage® and number of stalls. If the project is a community-based residential
facility serving 3 to 8 residents, it is considered a single-family dwelling.

9. HVAC Equipment - Check only the major source of heat, plus central air conditioning if present. Only check
aRadiant Baseboard® if there is no central source of heat.

10.  Plumbing - A building permit cannot be issued until a sanitary permit has been issued for any rfeatex af
existing private onsite wastewater treatment system.

14. Estimated Cost - Include the total cost of construction, including materials and market ratelalnot the cost of
land or landscaping.

- .- --- R I R L e A eI R A o R I R R N e A e

CONDITIONS OF APPROMAL - The authority having jurisdiction uses this section to state any conditions that must be
compliedwith pursuant to issuing the building permit.

ISSUING JURISDICTION: This must be completed by the authority having jurisdiction.
Check of Jurisdiction Status, such as town, village,,aityunty or state and fill in Municipality Name.
Fill in State Inspection Agency number only if working under state inspection jurisdiction.
Fill in Municipality Number of Dwelling Location.
Check of type of Permit Issued, such as constructionABVelectrical or plumbing.
Fill in Wisconsin Uniform Permit Seal Numbérproject is a new one- or two-family dwelling.
Fill in Name and Inspector Certification Number of person reviewing building plans and date building permit issued.

PLEASERETURN SECOND PY WITHIN 30 DAYS AFTER ISSUANCE ©: (You may fold along thdashed lines and
insertthis form into a window envelope.)

Safety & Buildings Division
P.O. Box 2509
Madison, Wl 53701-2509
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(Partof Ply 4 for Applicants)

Cautionary Statement to Owners Obtaining Building Permits

101.65(Ir) of the Wisconsin Statutes requires municipalities that enforce the Uniform Dwelling Code to provide amwbaner
appliesfor a building permit with a statement advising the owner that:

If the owner hires a contractor to perform work under the building permit and the contractor is not bonded or insured as required
unders. 101.654 (2) (a), the following consequences might occur:

(a) The owner may be held liable fany bodily inquiry to or death of others or for any damage to the property of others
that arises out of the work performed under the building permit or that is caused by any negligence by the contractor that occurs
in connection with the work performed under the building permit.

(b) The owner may not be able to collect from the contractor damages for any loss sustained by the owner because of
aviolation by the contractor of the one- and two- family dwelling code or an ordinanaeted under sub. (1) (a), because of
anybodily injury to or death of others or damage to the property of others that arises out of the work performed under the building
permitor because of any bodily injury to or death of others or damage to the property of others that is causeeptigemye
by the contractor that occurs in connection with the work performed under the building permit.

Additional Responsibilities for Owners of Piojects Disturbing One or More Acre of Soil

| understand that this project is subject to ch. NR 151 regarding additional erosionat@hsmrmwater management and will
complywith those standards.

Owner's Signature: Date:
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Safetyand Buildings Division
Bureau of Integrated Services

PETITION FOR VARIANCE
INFORMA TION AND INSTRUCTIONS SPS 303

In instances where exact compliance with a particular code requirement cannotdo@lteehative designs are desired, the
Division has gpetition for variance program where it reviews and considers acceptance of alternatives which are not in strict
conformancewith the letter of the code, but which meéle¢ intent of the codeA variance is not a waiver fom a code
requirement. The petitioner mugirovide an equivalency which meets the intertdf the code section petitioned to obtain

a variance. Documentation of the rationale for the equivalency is requested Balbwe to provide adequate information

may delay your petition. Pictures, sketches, and plans may be submitted to support equivaieagyroposed equivalency

doesnot adequately safeguard the health, safetst welfare of building occupants, frequenters, firefighters, etc., the variance
requeswill be denied. NOTE: A SBRATE PETITION IS REQUIRED FOR EACH BUILDING AND EACH CODE ISSUE
PETITIONED (i.e., 57.13 window issue cannot be processed on the same petition as 51.16 stair issue). It should be noted that
a petition for variance does not take the place of anyequired plan review submittal.

The Division is unable to process petitions for variati are not properly completed. Before submitting the application, the
following items should be checked for completeness in order to avoid delays:

Petitioners name (typed or printed)

Petitioners signature

The Petition for \ariance Application must be signed by the owner of the building or system unless a Power of Attorney
is submitted.

Notary Public signature with @fed seal

Analysisto establistequivalencyincluding any pictures, illustrations or sketches of the existing and proposed conditions
to clearly convey your proposal to the reviewer

Proper fee
Any required position statements by fire chief or municipttiof

A position statement from the chief of the lofigd department is required for fire- or life-safety issues. No fire department
positionstatement is required for nonfire safety topics such as sapitambing or POWTS systems and @yeconservation.
Submita municipal building inspection department position for SPS 316 electrical petitions, if SPS 361-365 plan review is by
municipality or orders are written on the building under construction; optional in other cases. (Please submit a copy of the
orders.)For rules relating to one- antwvo-family dwellings, only a position statement from the local enforcing municipality

is required. Position statements must be completed and signed by the appropriate fire chief or municipal enfdiceent of
Seethe back of SBD-9890-X, Petition for &iance Application form for these position statement forms. Signatuseslsr

on all documents must be originals. Photocopies are not acceptable.
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Contact numbers and fees for the Divisiors review of the petition for variance ae as follows:

Chapter (circle appropriate category) Revenue Code Review Office Contact Number Fee
SPS316, Electrical ....................... 7631. ....... Madison, Wukesha (608) 266-3064 ...$300
SPS 318,Elevators . ...........ccooiiin. .. 8260 ....... Waukesha . ....... (262) 521-5444 . $300
SPS 320-325, Uniform Dwelling Code. . . .. .. 7655 ........ Madison .......... (608) 267-513 ..$175
SPS 334, Amusement Rides. . ............. 8266 ........ Madison ......... (608) 267-4434 ...$300
SPS 340,Gas Systems. .................. 8258 ....... Waukesha . ....... (262) 548-8617 .. 3300
SPS 341, Boilers and Pressuessels. ... . ... 8258........ Waukesha. . ... ... (262) 548-8617 ...$300
SPS 343, Anhydrous Ammonia............ 8258 ........ Waukesha. ....... (262) 548-8617 ..$300
SPS 345, Mechanical Refrigeration. . ....... 8258 ........ Waukesha. . ...... (262) 548-8617 ...$300
SPS 361-366, Commercial Building Code ... 7648 ........ All Offices See Gifce Numbers Below. . .. $550. .

(For Fire System Petition fomkances B Contact the Green Bay oaUWkesha dices)
SPS 367, Rental Unit Erggr Efficiency Code. . 7646

SPS 381-385, General Plumbing. .......... 7657 ....... All Offices See Gfce Numbers Below. . . .
SPS 390, Swimming Pools. ............... 7650 ........ Madison ......... (608) 267-5265 .
SPS383,POWTS ... 7657 ....... All Offices See Gfce Numbers Below. . . .

Al Other Chapters . . ... o e e e e e e e e e

Revisionsare accepted only for 1 year after action on original petition.

Priority Review: The Department will schedule Petitions fariédnce at the earliest available date, or the date requested at
time of scheduling, whichever is latef herefore, Priority Reviews are not generally availablespecial circumstances, the

........ Madison..........(608) 267-2240 ...

Revision Fee

..... $100
..... $100

SectionChief of the reviewing dite may permit review prior to the scheduliate upon request by the submittdrearlier

review is permitted by the Section Chief, the Petition review fees will be doubled.

Exceptfor special cases, the Division will review and make a determination on a petition for variance within 30 business days
of the scheduled beginning date, provided all calculations, documents, and fees required for the review have been received.

Appointment and Scheduling Information

It is strongly recommended that an appointment be made in advamicgour convenience we have installed a 24-hour

toll-fr eenumber dedicated to eceiving faxedplan review appointment requests. The dedicated fax number is (877)

840-9172. Be sue to indicate whether you want the next availableaview statewide or pefer a choice of aroffice. The

petitionreview will be scheduled with the saméad where the plan was/will be reviewedouvwill receive a Schedule Letter
back with an Appointment Date, r@nsaction ID No. and Assigned Reviewelou may also email the request to

PlanSchedule@commerce.state.wi.As the time of making an appointment, you may request review for a spefide aff

desired(beginning) date for reviewPlans musbe receivedh the ofice of the appointment no later than 2 working days before
the confirmed appointmentNon-scheduled submittals or submittakceived without a confirmed appointment date and

transactiomumber on the form may be assigned f@e$ other than the receivingfiokE depending on reviewer availability

Certain petitions may be limited to certain offices depending on the petition issue§ee above table for appmpriate

office.
Madison S&BD Hayward S&BD LaCrosse S&BD Shawano S&BD Green Bay S&BD Waukesha S&BD
201 W Washington Ae 10541N Ranch Rd 3824 Creekside La 1340 E Green Bay 2331 San Luis Place | 141 NW Barstow St
PO. Box 7162 Hayward WI 54843 Holmen WI 54636 Shawano WI 54166 Green Bay WI 54304 | 4th Floor
Madison WI Waukesha WI
53707-7162 (715) 634-4870 (608) 785-9334 (715) 524-3626 (920) 492-5601 53188-3789

(608) 266-3151

Fax: (for sending
questions or additional
info to reviewers)
(608) 267-9566

TTY: Contact Through
Relay

commerce.state.wi.us

Email: PlanSchedule @

Fax: (for sending
questions to additional
info to reviewers)

(715) 634-5150

Email: PlanSchedule@|
commerce.state.wi.us

Fax: (for sending
questions or additional
info to reviewers)

(608) 785-9330

Email: PlanSchedule@
commerce.state.wi.us

Fax: (for sending
questions or additional
info to reviewers)

(608) 283-7444

Email: PlanSchedule@
commerce.state.wi.us

FAX: (for sending
guestions or additiona
info to reviewers)
(920) 492-5604

Email: PlanSchedule@
commerce.state.wi.us

(262) 548-8600

Fax: (for sending
questions or additional
info to reviewers)
(262) 548-8614

Email: PlanSchedule@
commerce.state.wi.us
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SANITARY PERMIT REQUIREMENTS
Section SPS 320.09 (9) (c) refers to s. SPS 383.25 (2), which reads as follows:

SPS383.25 (2)lssuANcEOF BUILDING PERMITS (@) General.Pursuant to s. 145.195, Stats., the issuance of building permits by a
municipality for unsewered properties shall be in accordance with this subsection.

Note: See appendix for a reprint of s. 145.195, Stats.

(b) New constructionA municipality may not issue a building permit to commence construction or installation of a structure
thatnecessitates the use of a POWTS to serve the structure, unless:

1. The owner of the property possesses a sanitary permit for the installation of a POWTS in accordance with s. SPS 383.21; or

Note: Section SPS 383.21 outlines the procedures for the issuance of sanitary permits. Sections 145.135 and 145.19, Stats., mandate that no private
sewagesystem may be installed unless the owner of the property holds a valid sanitary permit.

2. A POWTS ofadequate capability and capacity to accommodate the wastewater flow and contaminant load already exists to
servethe structure.

Note: See ss. SPS 383.02 and 383.03 concerning the application of current code requirements to existing POWTS.

(c) Construction affecting wastewater flow or contaminant Idad\s municipality may not issue a building permictammence
constructionof any addition or alteration to an existing structure when the proposed construction will modify the design
wastewateflow or contaminant load, or both, to an existing POWTS, unless the owner of the property:

a.Possesses a sanitary permit to either modify the existing POWedBistruct a POWTS to accommodate the modification
in wastewater flow or contaminant load, or both; or

b. Provides documentatidn verify that the existing POWTS is Bofent to accommodate the modification in wastewater flow
or contaminant load, or both.

2. For the purpose of this paragraph, a modification in wastewater flow or contaminant load shall be considered to occur:

a.For commercial facilities, public buildings, and places of employment, when there is a proposed change in occupancy of the
structureor the proposed modificationfe€ts either the type or number of plumbing appliances, fixtures or devices giisghar
to the system; and

b. For dwellings, when there is an increase or decrease in the number of bedrooms.

(d) Documentation of existing capabilitieBocumentation to verify whether an existing POWTS can accommodate a
modificationin wastewater flow or contaminant load, or both, shall include at least one of the following:

1. A copy of the plan for the existing POWTS that delineates minimum and maximum performance capabilities and which has
beenpreviously approved by the department or the governmental unit.

2. Information on the performance capabilities for the existing POWTS that has been recognized through a product approval
under ch. SPS 384.

3. A written investigative report prepared by an architect, engidesigner of plumbing systems, designer of private sewage
systemsmaster plumbemaster plumber-restricted service or certified POWTS inspector analyzing the proposed modification
andthe performance capabilities of the existing POWTS.

(e) Where the performance capability of the existing POWTS serving a dwelling is not based on the number of bedrooms within
the dwelling, information documenting that desigondition shall be recorded as a covenant running with the deed for the

property.

(f) Setbacksl. A municipality may not issue a building permit for construction of any structure or addition to a structure on
asite where there exists a POWT8|ess the proposed construction conforms to the applicable setback limitations under s. SPS
383.43(8) (i).

2. The applicant for a building permit shall provide documentation to the municipality issuing the building permit showing the
locationand setback distances for the proposed construction relative to all of the following:

a. Existing POWTS treatment components.
b. Existing POWTS holding components.
c. Existing POWTS dispersal components.

Note: A municipality which issues building permits may delegate to the governmental unit responsible for issuing sanitary permits the determination
of whether the proposed construction wifiegt or interfere with an existing POWTS relating to capability or location of the existing POWTS.
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MINIMUM FASTENER SCHEDULE TABLE

Other interior and exterior panel products and finishes installed per manufacturer requirements.

For engineered connectors, use manufactusgrecified fasteners.

Description of Building Materials/Connection

Number and Type of Fastenet 23

Floor Framing

Joist to joist, face nailed over support
Joist to sill or girdertoe nail

Band or rim joist to joist, end nalil
Band or rim joist to sill or top plate
Bridging to joist, toe nail each end
Built-up girder and beams, top loaded

Built-up girder and beams, side-loaded

Ledger strip to beam, face nail

2-12d

2-16d, 3-8d

3-16d

2-16d at 16 o.c.

2-8d

10d at 32 o.c. at top and bottom and
staggered and two at ends and at each
splice

16d at 16 o.c. at top and bottom and
staggered and two at ends and at each
splice

3-16d each joist

Joist on ledger to beam, toe nail 3-8d

Wall Framing

Sole plate to joist or blocking, face nail 16d at 16 o.c.

Top or sole plate to stud, end nail 2-16d

Stud to sole plate, toe nail 4-8d or 3-16d

Doubled studs, face nail 16d at 24 o.c.

Doubled top plates, face nail 16d at 16 o.c.

Top plates, laps and intersections, face nail 2-16d

Continuous headgtwo pieces 16d at 16 o.c. along each edge
Continuous header to stud, toe nail 4-8d

1 corner brace to each stud and plate, face nail

Built-up corner studs

2-8d or 2 staples, %
16d at 30 o.c., 16d at 24 0.c.

Roof/Ceiling Framing
Ceiling joists to plate, toe nail

Ceiling joist, laps over partitions, face nail

Ceiling joist to parallel rafters, face nail

Rafter to plate, toe nail (maximum 6 rafter span, engineered connector for

longer)

Roof rafters to ridge, valley or hip rafters, toe nail

Roof rafters to ridge, valley or hip rafters, face nail

Collar ties to rafters, face nail

2-16d, 3-8d
3-16d
3-16d
2-16d, 3-8d

4-16d
3-16d
3-8d

Boards and planks

1 x 6 subfloor or less to each joist, face nalil

Wider than 1 x 6 subfloor toe to each joist, face nail

2 subfloor to joist or girdetblind and face nail

1 x 6 roof or wall sheathing to each bearing, face nail

1 x 8 roof or wall sheathing to each bearing, face nail

Wider than 1 x 8 roof sheathing to each bearing, face nail

2 planks

Register December 20No. 672

2-8d or 2 staples, %
3-8d or 4 staples %
2-16d

2-8d or 2 staples, %
2-8d or 3 staples, %
3-8d or 4 staples, %
2-16d at each bearing
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Panel Sheathing

SPS 320-325 APPENDIX

Spacingof Fastener

Material Fastener Intermediate
Edges
Supports
Engineered wood panel for sulee
floor and roof sheathing and wall
corner wind bracing to framing
516 toYe 6d common or deformed nail or staplé 1 6 12 4
Slg 0% 8d smooth or common, 6d deformed nail, or staple, 6 12 4
14 ga. ¥4
Tl to1 8d common or deformed nail 6 12
1Yg to s 10d smooth or common, or 8d deformed nail 6 12
Combination subfloor/ underlayce
ment to framing
¥ orless 6d deformed or 8d smooth or common nail 6 12
Tl to1 8d smooth, common or deformed nalil 6 12
1Yg to 1¥ 10d smoottor common or 8d deformed nail 6 12
Wood panel siding to framing
% or less 6d corrosion-resistant siding and casing nails 6 12
Sg 8d corrosion-resistant siding and casing nails 6 12
% structural cellulosic fiberboard 1% galvanized roofing nail; 8d common nail; 3 6
sheathing staple 16 ga.,%2 long
254, structural cellulosic fibee 1% galvanized roofing nail; 8d common nail; 3 6
board sheathing staple 16 ga.,% long
Y% gypsum sheathif®g 1% galvanized roofing nail; 6d common nail; 4 8
staple galvanized‘t long; ¥4 screws, Yype W
orS
5/g gypsum sheathirtg 1%, galvanized roofing nail; 8d common nail; 4 8

staple galvanized®lg long; /g screws, ¥pe W
orS

1 All nails are smooth-common, box or deformed shank except where otherwise stated.

2 Nail is a general description and may be T-head, modified round head or round head.

3 Staples are 16-gauge wire, unless otherwise noted, and have a mifipgura.d. crown width.
4 Staples shall be spaced at not more thandl@. at intermediate supports for floors.

5 Apply vertically 4 X8 or4 x9 panels.
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UDC Floor & Ceiling Joist and Roof Rafter Span Bbles and Design ®lue Tables

Usethe following Span dbles to determine the maximum spans for floor and ceiling joists and roof rdftese spans are
basedon:

Simple, single spans (although the tables may be safely used for continuous two-span floor joists)

Uniformly distributed loads

Fully supported members with one edge properly sheathed and nailed

For floor joists and roof rafters, the top edge shall be properly sheathed and nailed

Rafters with a minimum 3:12 slope

Thecriteria for each Sparableis given in the upper left hand corner and is also summarized in the table ob8jgeEnbElow
Choosehe appropriate Sparalfle based othe member type and required loading. Select your desired member depth, member
spacingand span to determine the minimum Fb value. Note that these tables include recommended deflection criteria. However
for strict code compliance, only the Fb strength requirements must be satisfied. The modulus of elasticity (E) values, would
be met for serviceability purposes only

Notethat straight-lineinterpolation is permitted for intermediate spans and design values. Span is measured from face to face
of supports plus one-half of the required bearing of 1o0h wood or metal and 3on masonry or concrete at each end. For
slopingrafters, the span is measured along the horizontal projection.

SectionSPS 321.27 allows reduction of the snow live load for roof slopes greater than 30 degrees (7/12 slope) based on the
formulaCs = 1 - (a-30)/40, where 2a° is the slope of the roof expressed in degrees. Following is a table of tabulated values
for certain roof slopes.

Slope Angle in Degrees Zone 1 Live Zone 2 Live Load
Load (psf) (psf)

7112 30 40 30

10/12 40 30 22.5

12/12 45 25 18.8

14/12 50 20 15

Use the Design alue tables following the Spamfles to determine the acceptable species and grades to satisfy minimum
Fb values obtained from the Spaables. The Designalue tables assume at least three members spaced no more than 24
on center Use the Normal Duration column Fb values for joists and the Snow Loading column Fb values for rafters.

See the following examples for further guidance.
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Tablesare reprinted courtesy of American Foest & Paper Association.

Table Live Load | Dead Load . -
No. Member Type (psf) (psf) Condition (Deflection)

F-2 Floor Joists 40 10 - L/360

C-1 Ceiling Joists 10 5 Drywall ceiling, no attic storage L/240

C-2 Ceiling Joists 20 10 Attic storage L/240

R-2 Roof Rafters 30 10 Maximum 2 layers of asphalt shingles or L/240
(Zone 2) wood shakes/shingles

R-3 Roof Rafters 40 10 Maximum 2 layers of asphalt shingles or L/240
(Zone 1) wood shakes/shingles

R-10 Roof Rafters 30 20 Heavy roof covering (clay tile) L/240
(Zone 2)

R-11 Roof Rafters 40 20 Heavy roof covering (clay tile) L/240
(Zone 1)

R-14 Roof Rafters 30 10 Maximum 2 layers of asphalt shingles or L/180
(Zone 2) wood shakes/shingles

R-15 Roof Rafters 40 (Zone 10 Maximum 2 layers of asphalt shingles or L/180

1) wood shakes/shingles

R-22 Roof Rafters 30 20 Heavy roof covering (clay tile) L/180
(Zone 2)

R-23 Roof Rafters 40 20 Heavy roof covering (clay tile) L/180
(Zone 1)

*Deflection criteria are optional. For roof rafters with drywall on the underside, use the stricter L/240 tables to limit deflection.

Example 1. Floor Joists. Assume a required single span of-22, dead load of 10 psf and joists spaced a6 center

Table F-2 (see following highlighted tables) shows that one solution is a grade of 2x8 having an Fb value of 1255 would
allow a span of 1210 which satisfies the condition. (Note that the recommended E value to limit deflection would be
1,600,000.) Going to the Desigale Tbles, we find that as an example, 2x8 Hem Fir grade No.1 has an Fb value of

1310 for normal duration. (It also has an E value of 1,500,000 which does not satisfy the recommended deflection criteria.)

Example 2. Rafters. Assume a horizontal projected span ofQ3, a live load of 40 psf, dead load of 10 psf, a roof slope
of 4/12 and rafters spaced 16n center Since the slope is shallower than 7/12, there is no allowable reduction of the snow
live load. Table R-3 shows that a 2x8 having an Fb value of 1300 would allow a spanbdf Mghich satisfies the conali

tion. (Note that the recommended E value to limit deflection would be 1,120,000.) Going to the Basighhles, we

find that as an example, 2x8 Douglas Fir-Larch grade No.2 has an Fb value of 1390 for snow loading. (It also has an E
value of 1,600,000 which satisfies the recommended deflection criteria.)
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127 SAFETY AND PROFESSIONAL SERICES SPS 320-325 APPENDIX

DesignValues for Joists and Rafters

These 2Fb° values are for use where repetitive members are spaced not more than 24 ahoeesor\urfaced dry or surfaced green lumber apply at
19% maximum moisture content in use.

Design \alue in Bending, "Fb°
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E° Agency
Cottonwood
Select Structural 1510 1735 1,200,000
No.1 1080 1240 1,200,000
No.2 1080 1240 1,100,000
No.3 2x4 605 695 1,000,000
Stud 600 690 1,000,000
Construction 805 925 1,000,000
Standard 460 530 900,000
Utility 200 230 900,000
Select Structural 1310 1505 1,200,000
No.1 935 1075 1,200,000
No.2 2x6 935 1075 1,100,000
No.3 525 600 1,000,000
Stud 545 630 1,000,000
Select Structural 1210 1390 1,200,000 NSLB
No.1 2x8 865 990 1,200,000
No.2 865 990 1,100,000
No.3 485 555 1,000,000
Select Structural 1105 1275 1,200,000
No.1 2x10 790 910 1,200,000
No.2 790 910 1,100,000
No.3 445 510 1,000,000
Select Structural 1005 1155 1,200,000
No.1 2x12 720 825 1,200,000
No.2 720 825 1,100,000
No.3 405 465 1,000,000
Douglas Fir-Lar ch
Select Structural 2500 2875 1,900,000
No.1 & Btr 1985 2280 1,800,000
No.1 1725 1985 1,700,000
No.2 1510 1735 1,600,000
No.3 2x4 865 990 1,400,000
Stud 855 980 1,400,000
Construction 1150 1325 1,500,000
Standard 635 725 1,400,000
Utility 315 365 1,300,000
Select Structural 2170 2495 1,900,000
No.1 & Btr 1720 1975 1,800,000
No.1 2x6 1495 1720 1,700,000
No.2 1310 1505 1,600,000
No.3 750 860 1,400,000
Stud 775 895 1,400,000
Select Structural 2000 2300 1,900,000 WCLIB
No.1 & Str 1585 1825 1,800,000 WWPA
No.1 2x8 1380 1585 1,700,000
No.2 1210 1390 1,600,000
No.3 690 795 1,400,000
Select Structural 1835 2110 1,900,000
No.1 & Btr 1455 1675 1,800,000
No.1 2x10 1265 1455 1,700,000
No.2 1105 1275 1,600,000
No.3 635 725 1,400,000
Select Structural 1670 1920 1,900,000
No.1 & Btr 1325 1520 1,800,000
No.1 2x12 1150 1325 1,700,000
No.2 1005 1155 1,600,000
No.3 575 660 1,400,000
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DesignValue in Bending, "Fh°
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E° Agency
Douglas Fir-Lar ch (North)
Select Structural 2245 2580 1,900,000
No.1 /No.2 1425 1635 1,600,000
No.3 820 940 1,400,000
Stud 2x4 820 945 1,400,000
Construction 1095 1255 1,500,000
Standard 605 695 1,400,000
Utility 290 330 1,300,000
Select Structural 1945 2235 1,900,000
No.1 /No.2 2x6 1235 1420 1,600,000
No.3 710 815 1,400,000
Stud 750 860 1,400,000| NLGA
Select Structural 1795 2065 1,900,000
No.1 /No.2 2x8 1140 1310 1,600,000
No.3 655 755 1,400,000
Select Structural 1645 1890 1,900,000
No.1 /No-2 2x10 1045 1200 1,600,000
No.3 600 690 1,400,000
Select Structural 1495 1720 1,900,000
No.1 /No.2 2x12 950 1090 1,600,000
No.3 545 630 1,400,000
Douglas Fir-South
Select Structural 2245 2580 1,400,000
No.1 1555 1785 1,300,000
No.2 1425 1635 1,200,000
No.3 2x4 820 940 1,100,000
Stud 820 945 1,100,000
Construction 1065 1225 1,200,000
Standard 605 695 1,100,000
Utility 290 330 1,000,000
Select Structural 1945 2235 1,400,000
No.1 1345 1545 1,300,000
No.2 2x6 1235 1420 1,200,000
No.3 710 815 1,100,000
Stud 750 860 1,100,000| WWPA
Select Structural 1795 2065 1,400,000
No.1 2x8 1240 1430 1,300,000
No.2 1140 1310 1,200,000
No.3 655 755 1,100,000
Select Structural 1645 1890 1,400,000
No.1 2x10 1140 1310 1,300,000
No.2 1045 1200 1,200,000
No.3 600 690 1,100,000
Select Structural 1495 1720 1,400,000
No.1 2x12 1035 1190 1,300,000
No.2 950 1090 1,200,000
No.3 545 630 1,100,000
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DesignValue in Bending, "Fh°

Grading Rules

Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E° Agency
Eastern Hemlock-Tamarack
Select Structural 2155 2480 1,200,000
No.1 1335 1535 1,100,000
No.2 990 1140 1,100,000
No.3 2x4 605 695 900,000
Stud 570 655 900,000
Construction 775 895 1,000,000
Standard 430 495 900,000
Utility 200 230 800,000
Select Structural 1870 2150 1,200,000
No.1 1160 1330 1,100,000
No.2 2x6 860 990 1,100,000
No.3 525 600 900,000
Stud 520 595 900,000 | NELMA
Select Structural 1725 1985 1,200,000| NSLB
No.1 2x8 1070 1230 1,100,000
No.2 795 915 1,100,000
No.3 485 555 900,000
Select Structural 1580 1820 1,200,000
No.1 2x10 980 1125 1,100,000
No.2 725 835 1,100,000
No.3 445 510 900,000
Select Structural 1440 1655 1,200,000
No.1 2x12 890 1025 1,100,000
No.2 660 760 1,100,000
No.3 405 465 900,000
Eastern Softwoods
Select Structural 2155 2480 1,200,000
No.1 1335 1535 1,100,000
No.2 990 1140 1,100,000
No.3 2x4 605 695 900,000
Stud 570 655 900,000
Construction 775 895 1,000,000
Standard 430 495 900,000
Utility 200 230 800,000
Select Structural 1870 2150 1,200,000
No.1 1160 1330 1,100,000
No.2 2x6 860 990 1,100,000
No.3 525 600 900,000
Stud 520 595 900,000 | NELMA
Select Structural 1725 1985 1,200,000| NSLB
No.1 2x8 1070 1230 1,100,000
No.2 795 915 1,100,000
No.3 485 555 900,000
Select Structural 1580 1820 1,200,000
No.1 2x10 980 1125 1,100,000
No.2 725 835 1,100,000
No.3 445 510 900,000
Select Structural 1440 1655 1,200,000
No.1 2x12 890 1025 1,100,000
No.2 660 760 1,100,000
No.3 405 465 900,000
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DesignValue in Bending, "Fb°
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E° Agency
Eastern White Pine
Select Structural 2155 2480 1,200,000
No.1 1335 1535 1,100,000
No.2 990 1140 1,100,000
No.3 2x4 605 695 900,000
Stud 570 655 900,000
Construction 775 895 1,000,000
Standard 430 495 900,000
Utility 200 230 800,000
Select Structural 1870 2150 1,200,000
No.1 1160 1330 1,100,000
No.2 2x6 860 990 1,100,000
No.3 525 600 900,000
Stud 520 595 900,000 NELMA
Select Structural 1725 1985 1,200,000| NSLB
No.1 2x8 1070 1230 1,100,000
No.2 795 915 1,100,000
No.3 485 555 900,000
Select Structural 1580 1820 1,200,000
No.1 2x10 980 1125 1,100,000
No.2 725 835 1,100,000
No.3 445 510 900,000
Select Structural 1440 1655 1,200,000
No.1 2x12 890 1025 1,100,000
No.2 660 760 1,100,000
No.3 405 465 900,000
Hem Fir
Select Structural 2415 2775 1,600,000
No.1 & Btr 1810 2085 1,500,000
No.1 1640 1885 1,500,000
No.2 1465 1685 1,300,000
No.3 2x4 865 990 1,200,000
Stud 855 980 1,200,000
Construction 1120 1290 1,300,000
Standard 635 725 1,200,000
Utility 290 330 1,100,000
Select Structural 2095 2405 1,600,000
No.1 & Btr 1570 1805 1,500,000
No.1 2x6 1420 1635 1,500,000
No.2 1270 1460 1,300,000
No.3 750 860 1,200,000
Stud 775 895 1,200,000
Select Structural 1930 2220 1,600,000 WCLIB
No.1 & Btr 1450 1665 1,500,000 WWPA
No.1 2x8 1310 1510 1,500,000
No.2 1175 1350 1,300,000
No.3 690 795 1,200,000
Select Structural 1770 2035 1,600,000
No.1 & Btr 1330 1525 1,500,000
No.1 2x10 1200 1380 1,500,000
No.2 1075 1235 1,300,000
No.3 635 725 1,200,000
Select Structural 1610 1850 1,600,000
No.1 & Btr 1210 1390 1,500,000
No.1 2x12 1095 1255 1,500,000
No.2 980 1125 1,300,000
No.3 575 660 1,200,000
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DesignValue in Bending, "Fh°

Grading Rules

Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E° Agency
Hem-Fir (North)
Select Structural 2245 2580 1,700,000
No.1 /No.2 1725 1985 1,600,000
No.3 990 1140 1,400,000
Stud 2x4 980 1125 1,400,000
Construction 1325 1520 1,500,000
Standard 720 825 1,400,000
Utility 345 395 1,300,000
Select Structural 1945 2235 1,700,000
No.1 /No.2 2x6 1495 1720 1,600,000
No.3 860 990 1,400,000
Stud 890 1025 1,400,000| NLGA
Select Structural 1795 2065 1,700,000
No.1 /No.2 2x8 1380 1585 1,600,000
No.3 795 915 1,400,000
Select Structural 1645 1890 1,700,000
No.1 /No.2 2x10 1265 1455 1,600,000
No.3 725 835 1,400,000
Select Structural 1495 1720 1,700,000
No.1 /No.2 2x12 1150 1325 1,600,000
No.3 660 760 1,400,000
Mixed Maple
Select Structural 1725 1985 1,300,000
No.1 1250 1440 1,200,000
No.2 1210 1390 1,100,000
No.3 2x4 690 795 1,000.000
Stud 695 Boo 1,000,000
Construction 920 1060 1,100,000
Standard 520 595 1,000,000
Utility 260 300 900,000
Select Structural 1495 1720 1,300,000
No.1 1085 1245 1,200,000
No.2 2x6 1045 1205 1,100,000
No.3 600 690 1,000,000
Stud 635 725 1,000,000 NELMA
Select Structural 1380 1585 1,300,000
No.1 2x8 1000 1150 1,200,000
No.2 965 1110 1,100,000
No.3 550 635 1,000,000
Select Structural 1265 1455 1,300,000
No.1 2x10 915 1055 1,200,000
No.2 885 1020 1,100,000
No.3 505 580 1,000,000
Select Structural 1150 1325 1,300,000
No.1 2x12 835 960 1,200,000
No.2 805 925 1,100,000
No.3 460 530 1,000,000
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DesignValue in Bending, "Fh°
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E° Agency
Mixed Oak
Select Structural 1985 2280 1,100,000
No.1 1425 1635 1,000,000
No.2 1380 1585 900,000
No.3 2x4 820 940 800,000
Stud 790 910 800,000
Construction 1065 1225 900,000
Standard 605 695 800,000
Utility 290 330 800,000
Select Structural 1720 1975 1,100,000
No.1 1235 1420 1,000,000
No.2 2x6 1195 1375 900,000
No.3 710 815 800,000
Stud 720 825 800,000| NELMA
Select Structural 1585 1825 1,100,000
No.1 2x8 1140 1310 1,000,000
No.2 1105 1270 900,000
No.3 655 755 800,000
Select Structural 1455 1675 1,100,000
No.1 2x10 1045 1200 1,000,000
No.2 1010 1165 900,000
No.3 600 690 800,000
Select Structural 1325 1520 1,100,000
No.1 2x12 950 1090 1,000,000
No.2 920 1060 900,000
No.3 545 630 800,000
Mixed Southern Pine
Select Structural 2360 2710 1,600,000
No.1 1670 1920 1,500,000
No.2 1500 1720 1,400,000
No.3 2x4 865 990 1,200,000
Stud 890 1020 1,200,000
Construction 1150 1320 1,300,000
Standard 635 725 1,200,000
Utility 315 365 1,100,000
Select Structural 2130 2450 1,600,000
No.1 1490 1720 1,500,000
No.2 2x6 1320 1520 1,400,000
No.3 775 895 1,200,000
Stud 775 895 1,200,000| SPIB
Select Structural 2010 2310 1,600,000
No.1 2x8 1380 1590 1,500,000
No.2 1210 1390 1,400,000
No.3 720 825 1,200,000
Select Structural 1730 1980 1,600,000
No.1 2x10 1210 1390 1,500,000
No.2 1060 1220 1,400,000
No.3 605 695 1,200,000
Select Structural 1610 1850 1,600,000
No.1 2x12 1120 1290 1,500,000
No.2 1010 1160 1,400,000
No.3 575 660 1,200,000
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DesignValue in Bending, "Fh°

Grading Rules

Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E° Agency
Northern Red Oak
Select Structural 2415 2775 1,400,000
No.1 1725 1985 1,400,000
No.2 1680 1935 1,300,000
No.3 2x4 950 1090 1,200,000
Stud 950 1090 1,200,000
Construction 1265 1455 1,200,000
Standard 720 825 1,100,000
Utility 345 395 1,000,000
Select Structural 2095 2405 1,400,000
No.1 1495 1720 1,400,000
No.2 2x6 1460 1675 1,300,000
No.3 820 945 1,200,000
Stud 865 990 1,200,000 NELMA
Select Structural 1930 2220 1,400,000
No.1 2x8 1380 1585 1,400,000
No.2 1345 1545 1,300,000
No.3 760 875 1,200,000
Select Structural 1770 2035 1,400,000
No.1 2x10 1265 1455 1,400,000
No.2 1235 1420 1,300,000
No.3 695 800 1,200,000
Select Structural 1610 1850 1,400,000
No.1 2x12 1150 1325 1,400,000
No.2 1120 1290 1,300,000
No.3 635 725 1,200,000
Northern Species
Select Structural 1640 1885 1,100,000
No.1 /No.2 990 1140 1,100,000
No.3 605 695 1,000,000
Stud 2x4 570 655 1,000,000
Construction 775 895 1,000,000
Standard 430 495 900,000
Utility 200 230 900,000
Select Structural 1420 1635 1,100,000
No. 1/No.2 2x6 860 990 1,100,000
No.3 525 600 1,000,000
Stud 520 595 1,000,000| NLGA
Select Structural 1310 1510 1,100,000
No.1/No.2 2x8 795 915 1,100,000
No.3 485 555 1,000,000
Select Structural 1200 1380 1,100,000
No.1 /No.2 2x10 725 835 1,100,000
No.3 445 510 1,000,000
Select Structural 1095 1255 1,100,000
No.1 /No.2 2x12 660 760 1,100,000
No.3 405 465 1,000,000
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DesignValue in Bending, "Fh°
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E° Agency
Northern White Cedar
Select Structural 1335 1535 800,000
No.1 990 1140 700,000
No.2 950 1090 700,000
No.3 2x4 560 645 600,000
Stud 540 620 600,000
Construction 720 825 700,000
Standard 405 465 600,000
Utility 200 230 600,000
Select Structural 1160 1330 800,000
No.1 860 990 700,000
No.2 2x6 820 945 700,000
No.3 485 560 600,000
Stud 490 560 600,000| NELMA
Select Structural 1070 1230 800,000
No.1 2x8 795 915 700,000
No.2 760 875 700,000
No.3 450 515 600,000
Select Structural 980 1125 800,000
No.1 2x10 725 835 700,000
No.2 695 800 700,000
No.3 410 475 600,000
Select Structural 890 1025 800,000
No.1 2x12 660 760 700,000
No.2 635 725 700,000
No.3 375 430 600,000
Red Maple
Select Structural 2245 2580 1,700,000
No.1 1595 1835 1,600,000
No.2 1555 1785 1,500,000
No.3 2x4 905 1040 1,300,000
Stud 885 1020 1,300,000
Construction 1210 1390 1,400,000
Standard 660 760 1,300,000
Utility 315 365 1,200,000
Select Structural 1945 2235 1,700,000
No.1 1385 1590 1,600,000
No.2 2x6 1345 1545 1,500,000
No.3 785 905 1,300,000
Stud 805 925 1,300,000| NELMA
Select Structural 1795 2065 1,700,000
No.1 2x8 1275 1470 1,600,000
No.2 1240 1430 1,500,000
No.3 725 835 1,300,000
Select Structural 1645 1890 1,700,000
No.1 2x10 1170 1345 1,600,000
No.2 1140 1310 1,500,000
No.3 665 765 1,300,000
Select Structural 1495 1720 1,700,000
No.1 2x12 1065 1225 1,600,000
No.2 1035 1190 1,500,000
No.3 605 695 1,300,000
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DesignValue in Bending, "Fh°

Grading Rules

Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E° Agency

Red Oak

Select Structural 1985 2280 1,400,000
No.1 1425 1635 1,300,000
No.2 1380 1585 1,200,000
No.3 2x4 820 940 1,100,000
Stud 790 910 1,100,000
Construction 1065 1225 1,200,000
Standard 605 695 1,100,000
Utility 290 330 1,000,000
Select Structural 1720 1975 1,400,000
No.1 1235 1420 1,300,000
No.2 2x6 1195 1375 1,200,000
No.3 710 815 1,100,000
Stud 720 825 1,100,000| NELMA
Select Structural 1585 1825 1,400,000
No.1 2x8 1140 1310 1,300,000
No.2 1105 1270 1,200,000
No.3 655 755 1,100,000
Select Structural 1455 1675 1,400,000
No.1 2x10 1045 1200 1,300,000
No.2 1010 1165 1,200,000
No.3 600 690 1,100,000
Select Structural 1325 1520 1,400,000
No.1 2x12 950 1090 1,300,000
No.2 920 1060 1,200,000
No.3 545 630 1,100,000
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DesignValue in Bending, "Fb°
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E° Agency

Redwood

Clear Structural 3020 3470 1,400,000
Select Structural 2330 2680 1,400,000
Select Structural, open grain 1900 2180 1,100,000
No.1 1680 1935 1,300,000
No.1, open grain 1335 1535 1,100,000
No.2 1595 1835 1,200,000
No.2, open grain 2x4 1250 1440 1,000,000
No.3 905 1040 1,100,000
No.3, open grain 735 845 900,000
Stud 725 835 900,000
Construction 950 1090 900,000
Standard 520 595 900,000
Utility 260 300 800,000
Clear Structural 2615 3010 1,400,000
Select Structural 2020 2320 1,400,000
Select Structural, open grain 1645 1890 1,100,000
No.1 1460 1675 1,300,000
No.1, open grain 2x6 1160 1330 1,100,000
No.2 1385 1590 1,200,000
No.2, open grain 1085 1245 1,000,000
No.3 785 905 1,100,000
No.3, open grain 635 730 900,000
Stud 660 760 900,000
Clear Structural 2415 2775 1,400,000
Select Structural 1865 2140 1,400,000| RIS
Select Structural, open grain 1520 1745 1,100,000
No.1 1345 1545 1,300,000
No.1, open grain 2x8 1070 1230 1,100,000
No.2 1275 1470 1,200,000
No.2, open grain 1000 1150 1,000,000
No.3 725 835 1,100,000
No.3, open grain 585 675 900,000
Clear Structural 2215 2545 1,400,000
Select Structural 1710 1965 1,400,000
Select Structural, open grain 1390 1600 1,100,000
No.1 1235 1420 1,300,000
No.1, open grain 2x10 980 1125 1,100,000
No.2 1170 1345 1,200,000
No.2, open grain 915 1055 1,000,000
No.3 665 765 1,100,000
No.3, open grain 540 620 900,000
Clear Structural 2015 2315 1,400,000
Select Structural 1555 1785 1,400,000
Select Structural, open grain 1265 1455 1,100,000
No.1 1120 1290 1,300,000
No.1, open grain 2x12 890 1025 1,100,000
No.2 1065 1225 1,200,000
No.2, open grain 835 960 1,000,000
No.3 605 695 1,100,000
No.3, open grain 490 560 900,000
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DesignValue in Bending, "Fh°
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E° Agency

Southern Pine

Dense Select Structural 3510 4030 1,900,000
Select Structural 3280 3770 1,800,000
Non-Dense Select Structural 3050 3500 1,700,000
No.1 Dense 2300 2650 1,800,000
No.1 2130 2450 1,700,000
No.1 Non-Dense 1950 2250 1,600,000
No.2 Dense 2x4 1960 2250 1,700,000
No.2 1720 1980 1,600,000
No.2 Non-Dense 1550 1790 1,400,000
No.3 980 1120 1,400,000
Stud 1010 1160 1,400,000
Construction 1270 1450 1,500,000
Standard 720 825 1,300,000
Utility 345 395 1,300,000
Dense Select Structural 3100 3570 1,900,000
Select Structural 2930 3370 1,800,000
Non-Dense Select Structural 2700 3110 1,700,000
No.1 Dense 2010 2310 1,800,000
No.1 1900 2180 1,700,000
No.1 Non-Dense 2x6 1720 1980 1,600,000
No.2 Dense 1670 1920 1,700,000
No.2 1440 1650 1,600,000
No.2 Non-Dense 1320 T520 1,400,000
No.3 865 990 1,400,000
Stud 890 1020 1,400,000
Dense Select Structural 2820 3240 1,900,000
Select Structural 2650 3040 1,800,000
Non-Dense Select Structural 2420 2780 1,700,000| SPIB
No.1 Dense 1900 2180 1,800,000
No.1 2x8 1730 1980 1,700,000
No.1 Non-Dense 1550 1790 1,600,000
No.2 Dense 1610 1850 1,700,000
No.2 1380 1590 1,600,000
No.2 Non-Dense 1260 1450 1,400,000
No.3 805 925 1,400,000
Dense Select Structural 2470 2840 1,900,000
Select Structural 2360 2710 1,800,000
Non-Dense Select Structural 2130 2450 1,700,000
No.1 Dense 1670 1920 1,800,000
No.1 2x10 1500 1720 1,700,000
No.1 Non-Dense 1380 1590 1,600,000
No.2 Dense 1380 1590 1,700,000
No.2 1210 1390 1,600,000
No.2 Non-Dense 1090 1260 1,400,000
No.3 690 795 1,400,000
Dense Select Structural 2360 2710 1,900,000
Select Structural 2190 2510 1,800,000
Non-Dense Select Structural 2010 2310 1,700,000
No.1 Dense 1550 1790 1,800,000
No.1 2x12 1440 1650 1,700,000
No.1 Non-Dense 1320 1520 1,600,000
No.2 Dense 1320 1520 1,700,000
No.2 1120 1290 1,600,000
No.2 Non-Dense 1040 1190 1,400,000
No.3 660 760 1,400,000
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DesignValue in Bending, "Fh°
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E° Agency
Spruce-Pine-Fir
Select Structural 2155 2480 1,500,000
No.1 /No.2 1510 1735 1,400,000
No.3 865 990 1,200,000
Stud 2x4 855 980 1,200,000
Construction 1120 1290 1,300,000
Standard 635 725 1,200,000
Utility 290 330 1,100,000
Select Structural 1870 2150 1,500,000
No.1 /No.2 2x6 1310 1505 1,400,000
No.3 750 860 1,200,000
Stud 775 895 1,200,000| NLGA
Select Structural 1725 1985 1,500,000
No. 1/No.2 2x8 1210 1390 1,400,000
No.3 690 795 1,200,000
Select Structural 2x10 1580 1820 1,500,000
No.1/No.2 1105 1275 1,400,000
No.3 635 725 1,200,000
Select Structural 1440 1655 1,500,000
No.1 /No.2 2x12 1005 1155 1,400,000
No.3 575 660 1,200,000
Spruce-Pine-Fir (South)
Select Structural 2245 2580 1,300,000
No.1 1465 1685 1,200,000
No.2 1295 1490 1,100,000
No.3 2x4 735 845 1,000,000
Stud 725 835 1,000,000
Construction 980 1125 1,000,000
Standard 545 630 900,000
Utility 260 300 900,000
Select Structural 1945 2235 1,300,000
No.1 1270 1460 1,200,000
No.2 2x6 1120 1290 1,100,000
No.3 635 730 1000,000| NELMA
Stud 660 760 1,000,000| NSLB
Select Structural 1795 2065 1,300,000| WCLIB
No.1 2x8 1175 1350 1,200:000| WWPA
No.2 1035 1190 1,100,000
No.3 585 675 1,000,000
Select Structural 1645 1890 1,300,000
No.1 2x10 1075 1235 1,200,000
No.2 950 1090 1,100,000
No.3 540 620 1,000,000
Select Structural 1495 1720 1,300,000
No.1 2x12 980 1125 1,200,000
No.2 865 990 1,100,000
No.3 490 560 1,000,000
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DesignValue in Bending, "Fh°

Grading Rules

Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E° Agency

Western Cedars

Select Structural 1725 1985 1,100,000
No.1 1250 1440 1,000,000
No.2 1210 1390 1,000,000
No.3 2x4 690 795 900,000
Stud 695 800 900,000
Construction 920 1060 900,000
Standard 520 595 800,000
Utility 260 300 800,000
Select Structural 1495 1720 1,100,000
No.1 1085 1245 1,000,000
No.2 2x6 1045 1205 1,000,000
No.3 600 690 900,000
Stud 635 725 900,000| WCLIB
Select Structural 1380 1585 1,100,000 WWPA
No.1 2x8 1000 1150 1,000,000
No.2 965 1110 1,000,000
No.3 550 635 900,000
Select Structural 1265 1455 1,100,000
No.1 2x10 915 1055 1,000,000
No.2 885 1020 1,000,000
No.3 505 580 900,000
Select Structural 1150 1325 1,100,000
No.1 2x12 835 960 1,000,000
No.2 805 925 1,000,000
No.3 460 530 900,000
Western Woods

Select Structural 1510 1735 1,200,000
No.1 1120 1290 1,100,000
No.2 1120 1290 1,000,000
No.3 2x4 645 745 900,000
Stud 635 725 900,000
Construction 835 960 1,000,000
Standard 460 530 900,000
Utility 230 265 800,000
Select Structural 1310 1505 1,200,000
No.1 970 1120 1,100,000
No.2 2x6 970 1120 1,000,000
No.3 560 645 900,000
Stud 575 660 900,000| WCLIB
Select Structural 1210 1390 1,200,000 WWPA
No.1 2x8 895 1030 1,100,000
No.2 895 1030 1,000,000
No.3 520 595 900,000
Select Structural 110 1275 1,200,000
No.1 2x10 820 945 1,100,000
No.2 820 945 1,000,000
No.3 475 545 900,000
Select Structural 1005 1155 1,200,000
No.1 2x12 750 860 1,100,000
No.2 750 860 1,000,000
No.3 430 495 900,000
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DesignValue in Bending, "Fh°
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E° Agency
White Oak
Select Structural 2070 2380 1,100,000
No.1 1510 1735 1,000,000
No.2 1465 1685 900,000
No.3 2x4 820 940 800,000
Stud 820 945 800,000
Construction 1095 1255 900,000
Standard 605 695 800,000
Utility 290 330 800,000
Select Structural 1795 2065 1,100,000
No.1 1310 1505 1,000,000
No.2 2x6 1270 1460 900,000
No.3 710 815 800,000
Stud 750 860 800,000| NELMA
Select Structural 1655 1905 1,100,000
No.1 2x8 1210 1390 1,000,000
No.2 1175 1350 900,000
No.3 655 755 800,000
Select Structural 1520 1745 1,100,000
No.1 2x10 1105 1275 1,000,000
No.2 1075 1235 900,000
No.3 600 690 800,000
Select Structural 1380 1585 1,100,000
No.1 2x12 1005 1155 1,000,000
No.2 980 1125 900,000
No.3 545 630 800,000
Yellow Poplar
Select Structural 1725 1985 1,500,000
No.1 1250 1440 1,400,000
No.2 1210 1390 1,300,000
No.3 2x4 690 795 1,200,000
Stud 695 800 1,200,000
Construction 920 1060 1,300,000
Standard 520 595 1,100,000
Utility 230 265 1,100,000
Select Structural 1495 1720 1,500,000
No.1 1055 1245 1,400,000
No.2 2x6 1045 1205 1,300,000
No.3 600 690 1,200,000
Stud 635 725 1,200,000| NSLB
Select Structural 1380 1585 1,500,000
No.1 2x8 1000 1150 1,400,000
No.2 965 1110 1,300,000
No.3 550 635 1,200,000
Select Structural 1265 1455 1,500,000
No.1 2x10 915 1055 1,400,000
No.2 885 1020 1,300,000
No.3 505 580 1,200,000
Select Structural 1150 1325 1,500,000
No.1 2x12 835 960 1,400,000
No.2 805 925 1,300,000
No.3 460 530 1,200,000
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Following is anemergency rule that became effective on October 1, 2008 that, among other things,
requires carbon monoxide detectors in dwellings coved under the Uniform Dwelling Code and ae
licensedas tourist rooming cabins by the WI Department of Health Services. Wexpect to make
similar rules permanent sometime in 2009. Additional information is available on our website,
www.commerce.wi.gov/sb

DEPARTMENT OF COMMERCE
EMERGENCY RULE RELAING TO CARBON MONOXIDE DETECDRS

Underthe nonstatutory provisions of 20073é6nsin Act 205, the Department of Commerce is directed to issugesrogrules

that implement provisions of the Act. The Act specifically states: 2Notwithstanding section 227.24 (1) (a) atie €33totes,
neitherthedepartment of commerce or the department of health services is required to provide evidence that promulgating rules
underthis subsection as engency rules is necessary for the preservation of the public peace, healthpsafetiare ands
notrequired to provide a finding of engency for the rules promulgated under this subsection.®

The Act mandates the installation and maintenance of carbon monoxide alarms in buildings accommodating certain types of
residentialoccupancies and within which fuel burning appliancesoaeted. Residential occupancies include tourist rooming
housesbed and breakfast establishments, and any public building that is used for sleeping or lodging, such as, hotels, motels,
condominiumsapartment buildings, dormitories, fraternities, sororities, convents, semimanesiunity based residential
facilities, home shelters, but not hospitals amadsing homes. The Act requires the installation of carbon monoxide alarms in

new buildings as of October 1, 2008. The owners of existing buildifigeave until April 1, 2010 to install the carbon nwen
oxidealarms. The Act also provides for the omission of carbonoxide alarms in certain instances which are further clarified

by the administrative rules.

Pursuant to section 227.24 (1) (c), Stats., this rule is adopted as gercyeaule to take ffct on October 1, 2008.

TheWisconsin Department of Commerce adopts an order to renumber Commil6608tend Comm 20.24 (1) and (2); and
to create s. Comm 21.095, Comm 20.2bl€ 20.24-14, Comm 62.1200, Comm 62.3500 (3) (e), Comm 62.3500 (3) Note,
Comm®66.091 (title) and Comm 66.091(2), relating to carbon monoxide alarms arfdaing small business.

Analysis of Rule
1. Statutes Interpreted

Statutednterpreted: ss. 101.425) and 101.63 (1), Stats., and s. 101.149, Stats., as created byi200asi Act
205.

2. Statutory Authority

StatutoryAuthority: ss. 101.02 (1) and (15) (a) and 101.63 (1), Stats., and s. 101.149, Stats., as creatediby2@@7 W
sin Act 205.

3. Related Statute or Rule
Statutes: ss. 101.12 (1), Stats.

Administrative Rules: Chapters Comm 60-66, W&consin Commercial Building Code
Chapters Comm 20-25, Uniform Dwelling Code

4. Explanation of Agency Authority

Underthe statutes cited, the Department of Commerce protects public health asafetyelfardy promulgating comprehea
siverequirements for design, construction, use and maintenance of public buildings and places of employment and adopts rules
thatestablish uniform, statewide standards for the construction of 1- and 2-family dwellings. 2806@nain Act 205 spe

cifically directs the Department to address carbon monoxide alarms involving these types of buildings.

5. Summary of Poposed Rules

Therules establish minimumequirements for the installation and maintenance of carbon monoxide alarms in buildinggaccom
modatingresidential type occupancies where people sleep or leggeding hospitals and nursing homes, that reflect thesstatu
tory mandates of 2007 Mtonsin Act 205. Specificallyhe rules would:

For new tourist rooming housegcabins under the scope of Uniform Dwelling Code) (October 1, 2008), Comm 21.095

Requirethe installation of carbon monoxide alarms where any type of fuel burning appliances are installed.

Requirethe carbon monoxide alarms to be continuously powered by the busldilegtrical service witbattery
backups.
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For new commecial buildings: (October 1, 2008),
Requiretheinstallation of carbon monoxide alarms where any type of fuel burning appliances are installed. Comm
62.1200(2) (a)
Requirethe carbon monoxide alarms to be continuously powered by the busldiegtrical service withattery
backupsComm 62.1200 (2) (c)

For existing commecial buildings (Buildings existing on October 1, 2008 or reviewed and receiving department plan
approvalunder the rules fctive prior to October 1, 2008)

Require the installation of carbon monoxide alarms by April 1, 2010.

Do not dictate the type of power sources for the carbon monoxide alarms, thereby allowing batteries, electrical outlet
plug-ins or wired to the building electrical service.

Allow the omission of carbon monoxide alarms provided there are no attached garages and all of the fuel burning
appliancesre of sealed combustion type either under warranty or annually inspected for carbon monogile emis
sions.Comm 62.1200 (2) (a) 4.

Therules require carbon monoxide alarms to be listed and labeled identifying conformance to UL 2034, Underwritersd_aborato
riesIinc, Standard for Safety Single and Multiple Station Carbon Monoxide Alarms.

Underthe federal Americans with Disabilities Act, ADA, and the federal Fair Housing Law certain carbon monoxide alarms
may be required to have both audible and visual alarm features.

Ownersof existing tourist rooming houses will need to install and maintain carbon monoxide alarms in accordance with s.
101.149(2) and (3), Stats., by April 1, 2010.

6. Summary of, and Comparison with, Existing or Poposed Federal Regulations

An internet-based search of code of federal regulations and the federal register did not indef¢ifieeaiyrequirements for
theinstallation and maintenance of carbon monoxide alarms in residential buildings.

7. Comparison with Rules in Adjacent States

An Internet-based search carbon monoxide alarm regulations for the states of lllinois, lowa, Michigan and Minnesota found
the following:

lllinois underPublic Act 094-0741, the Carbon Monoxide Alarm Detector Act, has required the installatioleof car
bonmonoxide alarms in all occupancies and structures which have sleeping rooms since January 1, 2007.

lowa requires the installation of carbon monoxide alarms in foster care facilities.
Michigan has not enacted any carbon monoxide alarm regulations at this time.

Minnesotastatute, 29950, requires carbon monoxidi&arms in all single family homes and multifamily apartments
units; new construction as of January 1, 2007; existing single faroityes as of August 1, 2008 and existing multi-
family and apartment buildings as of August 1, 2009.

8. Summary of Factual Data and Analytical Methodologies

In developing the rules the Department reviewed the language of 266@nain Act 205 in conjunction with the Department’
broadauthority under ss. 101.02 (15) and 101.63 (1), Stats., to protect public health and safety riégacdimgtruction of

public buildings, places of employment and one- and two- family dwellings to be used as tourist rooming housasrerie
administrativerules forthe installation of fire alarms (smoke detectors) were used as a model for these proposed rules pertaining
to carbon monoxide alarm3.he Department also analyzed the complexities of compliance under several scenarios where fuel
burningappliances are added or replaced during the life of the building, such as residential condominiums.

9. Analysis and Supporting Documents used to Determine Effect on Small Business or ireparation of Economic
Impact Report

The proposed rules implement mandates imposed by 2@83bWéin Act 205. The Actfafctsthe owners of commercial budel
ingswhere people sleep or lodge and tourist room houses (rental cabins) whbterfung) appliances are installed. The types

of commercial buildings & cted includeapartment buildings, condominiums, hotels, motels, bed and breakfast establishments,
fraternities,sororities, dormitories, convents, seminaries, community based residential facilities, and home shelters. &he depart
mentdoes not believe that the rules will increase tfexebn small businesses over that impdsethe Act. Battery or plug-in

type carbon monoxide alarms typically range in cost from $25 to $50. New construction installation costs for a hard-wired type
carbonmonoxide alarm with battery backup ranges in f&% to $85 and $90 to $Q if interconnection is involved. Combuea

tion carbon monoxide alarms and smoke alarms are also available. Smoke alarms are currently required for residertal occupan
cies. The use of combination carbon monoxide alarms and smoke alarms should result in installdgiboramst savings

overthat for separate systems.

An economic impact report has not been required to be prepared.
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10. Agency Contact.
James Quast, Program Managien.quast@wisconsin.goy608) 266-9292
SECTION 1. Comm 20.24 (1) and (2) are amended to read:

Comm 20.24 (1)CONSENT Pursuant to s. 227.21 (2), Stats., the attorney general-and-the revisor-of statutasdwe
sentedo the incorporation by reference of the standards listedhfe3 20.24-1 t6-20.24-120.14-14.

(2) ADOPTION OF SANDARDS. Thestandards referenced iafiles 20.24-1 to-20.24-120.14-14 are incorporated by
referencanto this chapter

Note: Copies of the adopted standards are on file in ficeefof the department and the legislative reference bureau. Copies of the standards
may be purchased through the respectivgaaizations listed indbles 20.24-1 t0-20.24-120.14-14.

SECTION2. Comm 20.24 3ble 20.24-14 is created to read:
Table 20.24-14

UnderwritersLaboratories, Inc
UL 333 Pfingsten Road
Northbrook, IL 60062-2096
Standard Reference Number Title
2034-2005 Single and Multiple State Carbon Monoxide Alarms

SECTION3. Comm 21.095 is created to read:

Comm 21.095 Carbon monoxide alarmg1) (a) Listed and labeled carbon monoxide alarms with battery secondary power
suppliesshall be installed and maintained in dwellings to be utilized as licensed tourist rooming houses and which contain fuel-
burningappliances in accordance with s. 101.149 (2) and (3), Stats.

Note: Section 101.149 (2) and (3), Stats., reads:

(2) INSTALLATION REQUIREMENTS. (a) Except as provided in.f@), the ownebf a residential building shall install a carbon monoxide
detectorin all of the following places not later than the date specified undefcpar

1. In the basement of the building if the basement has a fuel-burning appliance.
2. Within 15 feet of each sleeping area of a unit that has a fuel-burning appliance.
3. Within 15 feet of each sleeping area of a unit that is immediately adjacent to a unit that has a fuel-burning appliance.

4. In each room that has a fuel-burning appliance and that is not used as a sleeping area. A carbon monoxide detector shall be intbialled under
subdivisionnot more than 75 feet from the fuel-burning appliance.

5. In each hallway leading from a unit that has a fuel-burning appliance, in a location that is within 75 feet from the unit, except that, if there is
no electrical outlet within this distance, the owner shall place the carbon monoxide detector at the closest available electrical outlet in the hallway

(b) If a unit is not part of a multiunit building, the owner of the residential building need not install more than one carbon monoxide detector in
the unit.

(c) 1. Except as provided under subd. 2., the owner of a residential building shall comply with the requirements of this subsection befmre the build
ing is occupied.

2. The owner of a residential building shall comply wtlle requirements of this subsection not later than April 1, 2010, if construction of the
building was initiated before October 1, 2008, or if the department approved the plans for the construction of the building under s. 101.12, Stats.,
beforeOctober 1, 2008.

(d) Any carbon monoxide detector that bears an Underwriters Laboratories, Inc., listing mark or simifaormarkindependent product safety
certificationorganization satisfies the requirements of this subsection.

(e) The owner shall install every carbon monoxide detector required by this subsection according to the directions and specificationo®f the manu
facturerof the carbon monoxide detector

(3) MAINTENANCE REQUIREMENTS. (a) The owner of a residential building shall reasonably maintain every carbon monoxide detector in
theresidential building in the manner specified in the instructions for the carbon monoxide detector

(b) An occupant of a unit in a residential building may give the owner of the residential building writterthettezearbon monoxide detector
in the residential building is not functional or lmeeen removed by a person other than the occupant. The owner of the residential building shall repair
or replace the nonfunctional or missing carbon monoxide detector within 5 days after receipt of the notice.

(c) The owner of a residential building is not liable for damages resulting from any of the following:

1. A false alarm from a carbon monoxide detector if the carbon monoxide detector was reasonably maintained by the onewmdarftibe
building.
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2. The failure of a carbon monoxide detectooperate properly if that failure was the result of tampering with, or removal or destruction of, the
carbonmonoxide detector by a person other than the owner or the result of a faulty alarm that was reasonably maintained by the owner as required
underpar (a).

(b) For the purposes of this section:

1. @Fuel-burning appliance® means a device that is permanently installed in a dwelling and burns fossil-fuel or carbon based
fuel where carbon monoxide is a combustion by-product, including stoves, ovens, grills, clothes dryers, furnaces, boilers, water
heatersheaters, fireplaces and stoves.

2. #Tourist rooming house® has the meaning as given under s. HFS 195.03 (20).

Note: Section HFS 195.03 (20) reads:o#Fist rooming house® means all lodging places and tourist cabins and cottages, other than hotels and
motels, in which sleeping accommodations aferefl for pay to tourists or transients. It does not include private boarding or rooming houses not
accommodatingourists or transients, or bed and breakfast establishments regulated under ch. HFS 197.

(2) Carbon monoxide alarms shall be wired to the dweBietgctrical service.

(3) Carbon monoxide alarms within a dwelling unit shall be interconnected so that activation of one alarm will caase activa
tion of all alarms within the dwelling unit.

(4) Carbon monoxide alarms shall conform to UL 2034.
(5) Violation of the provisions of this section shall be subject to the penalties provided under s. 101.149 (8), Stats.

Note: Section 101.149 (8), Stats., reads:

(8) PENALTIES. (a) If the department of commerce or the department of healfaraitg services determines after an inspection of a building
underthis section or s. 254.74 (1g) that the owner of the building has violated sub. (2) or (3), the respective department shall issue an order requiring
the person to correct the violation within 5 days or within such shorter period as the respegsictenent determines is necessary to protect public
healthand safetylf the person does not correct the violation within the time required, he or she shall forfeit $50 for each day of violation occurring
afterthe date on which the respective department finds that the violation was not corrected.

(b) If a person is chged with more than one violation of sub. (2) or (3) arisingodain inspection of a building owned by that person, those
violationsshall be counted as a single violation for the purpose of determining the amount of a forfeiture ualer par

(c) Whoever violates sub. (4) is subject to the following penalties:
1. For a first dense, the person may be fined not more than $10,000 or imprisoned for not more than 9 months, or both.

2. For a 2nd or subsequenteasfse, the person is guilty of a Class | felony
(END)
EFFECTIVE DATE
Pursuanto s. 227.24 (1) (c), Stats., this rule shall talteotfas an emgency rule on October 1, 2008.
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321.125(3) CONTROL STANDARDS

Thefollowing are designs acceptable by the department to achieve compliance with the control standards of acceptable soil loss
or percent reduction of sediment load in rdrfadm a site.

Less than one ace disturbance (egardless of the lot or poperty size).
A. Mandated practices:

1. A method to prevent or reduce soil from leavingjte via entries or road3 his may include a tracking pad or tire
washingstand designed anastalled to meet DNR Standard 1057. Other means of compliance include a gravel muich,
frozensoil, bedrock or some other physical means to prevent soil from leaving the\sstaicie tires which is equica

lentto the tracking pad or tire washing stand.

2. Storm water inlet protection. Inlet protection mayabeomplished by using DNReghnical Standard, number
1050,2Storm Drain Inlet Protection for Construction Sites®. The protection of stormwater inlets in the code is specific
to @on-site® inlets; however an éfite inlet may create a direct conduit to a water of the state, which links any inlet
thatleads to a water of the state to the #3 mandated practice. taskaspecial care should be taken to protect both
typesof inlets from sediment in runfofrom a construction site.

3. Protection of adjoining waters of the state. The installation of practices is necessary ffoomtie disturbance
couldimpact a water of the state. Practices may include channel erosion mats, silt fences, vegdétativer bafy
other practices applicable to the specific site.

4. Drainage way protection. Any ditches or drainage ways that flbgitefmust be protected with appropridiest
managemenpractices (BMPs). This magclude but is not limited to ditch checks, channel erosion control mats or

riprap.

5. Dewatering activity sediment reductioAny dewatering necessary on the construction site must include measures
to reduce the sediment in the water leaving the site. Dewatering BMPs may include filters, fiber rolls or gravel bag
berms.

6. Stockpile protection. Any soil stockpiles which are teftre than 7 days must be protected by seeding andaaulch
ing, erosion mat, silt fencing, covering or other methods. This does not include fill or topsoil piles that are in active
use.

B. In addition to mandated practices, the owner/contractdesigner must choose one or more of the following methods in
orderto achieve compliance with the standards.

1. The Revised Universal Soil Loss Equation may be used to determine the amount of soil lost from a site in order to
stay below the 5 tons/acre/year for sand, loamy sand, sandy loam, loanglagridgm, clay loam, sandy clasilty

clay or clay textures or the 7.5 tons/acre/yearlsss for silt, silty clay loam or silt loam textures. The Commerae-ac
cepted version ainExcel worksheet that is used to calculate the soil loss is available at: http://commerce.wi.gov/SB/
SB-SoilErosionControlProgram.html.

2. Silt fence may be placed in accordance with the DBghiical Standard 1056 and remain on the site until tiee per
vious area is stabilized. This practice, in addition to the mandated practices in part 2A° is accepted by the Department
of Safety and Professional Services as compliant with the 40% reduction in sediment load goal.

3. The site may be seeded and mulched, erosion control mat may be instadiigthers may be applied. The erosion
control BMPs must be applied within one week of disturbance. Seeding must be accomplished in accordance with
DNR Technical Standard 1059 and mulching with DWéhnical Standard 1058. Erosion control mat must be
installedin accordance with DNReEhnical Standards 1052 and 1053. Polymer application must be done imeaccord
ancewith DNR Technical Standard 105This method is only acceptable when the maximum slope length is 300 feet
andthe maximum slope is no more than that specifiecaliielTA-321.125-1 and &ble A-321.125-2.

4. Practices may be included in the erosion and sediment control plan for the site that achieve compliance with the
40%reduction in sediment load in the ruhiodm the site. @ble A-321.125-3 lists several erosion and sedimenieon
trol BMPs and the USEP(United States Environmental Protection Agencyiciicy rating for that BMP

5. A unique design may be submitted with the UDC permit application for review
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Table A-321.125-1
SlopeLimitations for Permissible Soil Loss with max. 300slope lengt}
When sites ae seeded, mulched or otherwise stabilized within one week of disturbadce

Soil Texture Jan ‘ Feb Mar ‘ Apr May ‘ June July ‘ Aug ‘ Sept ‘ Oct ‘ Nov Dec
7.5 tons/acelyear allowable soil loss
Silt loam or 20% 20% 16% 9% 6% 5% 6% 8% 12% 17% 20% 20%
Silty clay loam
5 tons/acel/year allowable soil loss
Sand 20% 20% 20% 14% 10% 8% 9% 12% 19% 20% 20% 20%
Loamy sand 20% 20% 20% 13% 9% 8% 9% 11% 17% 20% 20% 20%
Sandy loam 20% 20% 16% 9% 7% 5% 6% 8% 16% 17% 20% 20%
Loam, 20% 20% 13% 8% 5% 4% 5% 6% 10% 17% 20% 20%
Sandy clay loam,
Clay loam,
Sandy clay
Silty clay 20% 20% 16% 9% 7% 5% 6% 8% 13% 17% 20% 20%
Clay | 20% 20% 15% 9% 6% 5% 5% 7% 12% 16% 20% 20%

[N

Theinformation in the table is derived from Grant County rainfall information and thef tise Revised Universal Soil Loss Equation. The slope limitation refers to the maximum
slopepermitted in order to achieve codempliance for the site specifics in the table. Opening date is the 15th of each month and closing is the 22nd. End date is 60 days past
closingdate.

Stabilizationmay be accomplished by temporary seeding and mulching, permanent seeding and mulching, apptiotioarsfor placement of erosion control mats. Addigon
ally, the mandated practices specific to the site must be in place.

N

Table A-321.125-2
SlopeLimitations for Permissible Soil Loss with max. 300slope length
When sites ae seeded, mulched or otherwise stabilized within 4 weeks of disturbafce

Soil Texture Jan ‘ Feb Mar ‘ Apr May l June July l Aug ‘ Sept ‘ Oct ‘ Nov Dec
7.5 tons/acelyear allowable soil loss
Silt loam or 18% 11% 8% 4% 3% 2% 3% 4% 6% 10% 15% 20%
Silty clay loam
) ) 5 tons/ace/year allowable soil loss
Sand 20% 20% 17% 12% 7% 5% 4% 4% 6% 10% 15% 20%
Loamy sand | 20% 20% | 16% 11% | 6% 4% | 4% 4% 5% 9% 14% 20%
Sandy loam 20% 18% 11% 8% 4% 3% 2% 3% 4% 6% 10% 16%
Loam, 20% 9% 6% 4% 2% 2% 4% 3% 5% 8% 13% 20%
Sandy clay loam,
Clay loam,
Sandy clay
Silty clay | 18% 11% | 8% 4% | 3% 2% | 4% 6% 6% 10% 15% 20%
Clay 17% 11% 7% 4% 3% 2% 4% 6% 6% 9% 14% 20%

1 Theinformation in the table is derived from Grant County rainfall information and thef tise Revised Universal Soil Loss Equation. The slope limitation refers to the maximum
slopepermitted in order to achieve code compliance for the site specifics in the table. Opening date is the 15th of each month and closing is the 15th ofribatfollBadng
dateis 60 days past closing date.

2 stabilizationmay be accomplished by temporary seeding and mulching, permanent seeding and mulching, apptiohtinersfor placement of erosion control mats. Addition
ally, the mandated practices specific to the site must be in place.
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One acre or more disturbed (regardless of the lot or poperty size).
A. Mandated practices:

1. A method to prevent or reduce soil from leavingjte via entries or roads. This may include a tracking pad or tire
washingstand designed amastalled to meet DNR Standard 1057. Other means of compliance include a gravel muich,
frozensoil, bedrock or some other physical means to prevent soil from leaving the\sitaaea tires which is equica

lentto the tracking pad or tire washing stand.

2. Storm water inlet protection. Inlet protection mayabeomplished by using DNRethnical Standard, number
1060,2Storm Drain Inlet Protection for Construction Sites®. The protection of stormwater inlets in the code is specific

to @on-site® inlets; however an éfite inlet may create a direct conduit to a water of the state, which links any inlet
thatleads to a water of the state to the #3 mandated practice. In that case, special care should be taken to protect both
typesof inlets from sediment in runfofrom a construction site.

3. Protection of adjoining waters of the state. The installation of practices is necessary ffaomtife disturbance
couldimpact a water of the state. Practices may include channel erosion mats, silt fences, vegdétativer bafy
other practices applicable to the specific site.

4. Drainage way protection. Any ditches or drainage ways that flbgitefmust be protected with appropridiest
managemenpractices (BMPs). This may include but is not limited to ditch checks, erosion control mats or riprap.

5. Dewatering activity sediment reduction. Any dewatering necessary on the construction site must include measures
to reduce the sediment in the water leaving the site. Dewatering BMPs may include filters, fiber rolls or gravel bag
berms.

6. Stockpile protection. Any soil stockpiles which are tefire than 7 days must be protected by seeding andaaulch
ing, erosion mat, silt fencing, covering or other methods. This does not include fill or topsoil piles that are in active
use.

B. In addition to mandated practices, the owner/contractdesigner must choose one or more of the following methods in
orderto achieve compliance with the standards.

1. The Revised Universal Soil Loss Equation may be used to determine the amount of soil lost from a site in order to
stay below the 5 tons/acre/year for sand, loamy sand, sandy loam, loanglagnogm, clay loam, sandy clesgilty

clay or clay textures or the 7.5 tons/acre/yearlees for silt, silty clay loam or silt loam textures. The Commercee-ac
cepted version ainExcel worksheet that is used to calculate the soil loss is available at: http://commerce.wi.gov/SB/
SB-SoilErosionControlProgram.html.

2. The site may be seeded and mulched, erosion control mat may be instadiigthers may be applied. The erosion
control BMPs must be applied within one week of disturbance. Seeding must be accomplished in accordance with
DNR Technical Standard 1059 and mulching with DWéhnical Standard 1058. Erosion control mat must be
installedin accordance with DNReEhnical Standards 1052 and 1053. Polymer application must be done imeaccord
ancewith DNR Technical Standard 105This method is only acceptable when the maximum slope length is 300 feet
andthe maximum slope is no more than that specifiecaliielA-321.125-1.

3. Practices may be included in the erosion and sediment control plan for the site that achieve compliance with the
80% reduction in sediment load in the ruhiobm the site. @ble A-321.125-3 lists several erosion and sedimenieon
trol BMPs and the USEP(United States Environmental Protection Agencyiciicy rating for that BMP

4. A unique design may be submitted with the UDC permit application for review

Register December 20No. 672



Removed byRegister August 2014 No. 70Bor current adm. code séwstp://docs.legis.wisconsin.gov/code/admin_code

149 SAFETY AND PROFESSIONAL SERICES SPS 320-325 APPENDIX
Table A-321.125-3
Erosion/Sediment Contol BMP Efficiency!
Practice Type of Practice Standard Number? Recognized Efficiency
Straw Bales Sediment Control 1055 109
Fiber Rolls Sediment Control 40%
Sediment Taps Sediment Control 1063 40%
Silt Fence Sediment Control 1056 Sand 80%
Other soils 40%
Compost Blankets Erosion Control See std 1058 for 80%
Wisconsin
Polymers Erosion Control 1050 80%
Sodding Erosion Control 80%
Seeding Erosion Control 1059 80%
Mulching Erosion Control 1058 80%
Non channel control mat | Erosion Control 1052 8096

1 BMP efficiency is derived from information provided on the Environmental Prote@anstruction Erosion Control website in August, 2006 and only

when the BMP is installed per the listed standard.

2 standard number refers to thés@bnsin Department of Natural Resources Conservation Practice Standard. number

3 This eficiency measure is provided by the Department of Commerce, Safety and Buildings Division.
4 This efiiciency measure is provided by the Department of Commerce, Safety and Buildings Division, and only for a short duration as described in the stan

dard.

There are several BMPs that do not have ficiericy assigned by the BP These include mandatory controls such as inlet protectionpelrain

ageway protection (riprap) and tracking pads. Diversions, both temporary and permanent are also not incalded\#3211.125-2.
Diversionsimpact the erosion on a site by shortening the length of slope in the Revised Universal Soil Loss Equation (RUSLE).

Following is an example of aarosion and sediment control plan (Figure A-321.125). This plan may be used for reference, however each

siteis unique and each plan will address the site-specific issues.
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Figure A-325.125-1

Register December 20No. 672



151

Removed byRegister August 2014 No. 70Bor current adm. code séwstp://docs.legis.wisconsin.gov/code/admin_code

SAFETY AND PROFESSIONAL SERICES

Figure A-325.125-2

Sample Page fom Erosion Control Checklist

Y N N/A Seedingfor Erosion Control - 1059
Topsoil depth 2 inches for temporary seeding?
Topsoil depth 4 inches for permanent seeding?
Rocks, twigs and foreign material removed?
Clods < 2 inch?
Seed sown < 1/4 inch deep?
Temporary species and rates per table?
Species Lbs/Acre % Purity Season
Oats 131 98 Spring & Summer
Cereal Re 131 97 Fall
Winter Wheat 131 95 Fall
Annual Rregrass 80 97 Fall
Y N N/A Mulching for Construction Sites 1058

Area under muich free of gullies and rills?

Mulch not in concentrated flow channels?

Erosion occurring in mulched areas?

Natural biodegradable materials?

Free of toxic, noxious or diseased substances?

Marsh hay only on upland sites?

Crimped straw or hay fiber length > 6 inches?

No bark or wood chips on seeded sites?

Mulch covers 80% of unseeded areas?

Mulch covers 70% of seeded areas?

Mulch 1/2 to 1-1/2 inches thick in seeded areag

Mulch 1-1/2 to 3 inches thick for unseeded are

nS?

Wood chips 1/2 to 1-1/2 inches thick?

r?

Mulch anchors w/crimping, matting and tackifier?

Note: The entire checklist can be found at: waemmerce.wi.gov/SB

SPS 320-325 APPENDIX
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3to 6 inch clear or
washed stone: 12thick

Also see Standard 1060 for additional information.
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Following are reprints of the DNR Erosion Contr@chnical Standards, also available at
http://www.dnr.state.wi.us/runoff/stormwater/techstds.htm

STANDARD Number Effective Page
Date

Channel Erosion Mat 1053 08/05 156
De-watering 1061 04/07 159
Ditch Checks 1062 03/06 166
Construction Site Diversion 1066 03/06 170
Dust Control 1068 03/04 172
Grading Practices for Erosion Control Eefhporary 1067 03/04 173
Interim Sediment Control: Wer Application of Polymers 1051 11/02 175
Land Application of Anionic Polyacrylamide 1050 07/01 185
Mulching for Construction Sites 1058 06/03 188
Non-channel Erosion Mat 1052 08/03 191
Sediment Bale Barrier 1055 08/03 194
Sediment Basin 1064 03/06 196
Sediment Tap 1063 09/05 205
Seeding 1059 11/03 209
Silt Fence 1056 03/06 213
Silt Curtain 1070 09/05 218
Stone Tacking Pad andifie Washing 1057 08/03 221
Storm Drain Inlet Protection for Construction Sites 1060 10/03 223
Turbidity Barriers 1069 09/05 227
Vegetative Bukr for Construction Sites 1054 05/03 232

Register December 20No. 672



Removed byRegister August 2014 No. 70Bor current adm. code séwstp://docs.legis.wisconsin.gov/code/admin_code

155 SAFETY AND PROFESSIONAL SERICES SPS 320-325 APPENDIX

Channel Erosion Mat
1053(8/05)
Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standarthat are shown in italics are described in XI. Definitions. The words are italicized the first time they are used.

l. Definition

A protective soil cover of strawood, coconut fiber or other suitable plant residue, or plastic fibers formed into a mat, usually
with a plastic or biodegradable mesh on one or both sides. Erosion mats are rolled products available in many varieties and
combinationof materials and with varying life spans.

Il Purpose

The purpose of this practice is to protect the channel from erosion or act as turf reinfordenmgnand after the establishment

of grass or other vegetation in a channel. This practice afipliethErosion Contol Revegative Mat&CRM) andTurf-Reince
forcemeniMats (TRM).

M. Conditions Where Practice Applies

This standard applies where ruhofiannelizes in intermittent flow and vegetation is to be established. Some produbts/enay
limited applicability in projects adjacent to navigable waters.

V. Federal, State, and Local Laws

Usersof thisstandard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements gov
erningthe use and placementerbsion mat. This standaddesnot contain the text of federal, state, or local laws.

V. Criteria

This section establishes the minimum standards for design, installation and performance requirenvemtglete the shear
calculationsa 2 year24 hour storm event shall be used to calculate depth of flows for an ECRM. For sizing a TRM, use the
depthof flow corresponding to the maximum design capacity of the channel.

Only mats listed in the W&consin Department ofrdnsportation (WDOT) Erosion Control Product Acceptability ListB)
will be accepted for use in this standard.

To differentiate applications I8DOT oganizes erosion mats into three classes of mats, which are fomtken down into
variousTypes.

A. Classl: A short-term duration (minimum of 6 months), light dutyganic ECRM with plastic or biodegradable
netting.

1. Type A £ Only suitable for slope applications, not channel applications.

2. TypeB % Double netted product for use in channels where the calculated (design) shear stress i dr. felims/ft
B. Classll: A long-term duration (three years or greater)gamnic ECRM.

1. Type A £ Jute fiber only for use in channels to reinforce sod.

2. TypeB = For use irchannels where the calculated (design) shear stress is 20dbifis. Made with plastic or
biodegradablenat.

3. TypeC = A woven mat of 100% ganic materiafor use in channels where the calculated (design) shear stress is
2.0lbs/ft2 or less. Applicable for use in environmentally sensitive areas where plastic netting is inappropriate.
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VI.

VII.

Clasdll: A permanent 100% synthetic ECRM or TRM. Classyhd B erosion mat or Class llyde B or C erosion
matmust be placed over a soil filled TRM.

1. Type A + An ECRM for use in channels where the calculated (design) shear stress of 2 llesAt
2. Type B + A TRM for use in channels where the calculated (design) shear stress of 2.6rles
3. Type C + A TRM for use in channels where the calculated (design) shear stress of 3 &r lles/ét

4. Type D + A TRM for use in channels where the calculated (design) shear stress of 3.6rlesé

Installation
ECRM shall be installed after all topsoiling, fertilizing, liming, and seeding is complete.

Erosionmats shall extend for whichever is greater: upslope one-foot minimum vertically from the ditch bottom or 6
incheshigher than the design flow depth.

Themat shall be in firm and continuous contact with the doshall be anchored, overlapped, staked and entrenched
perthe manufacturés recommendations.

TRM shall be installed in conjunction with the topsoiling operation and shall be followed by ECRM installation.

At time of installation, document the manufacturer inad type by saving material labels and manufactinestallae
tion instructions. Retain this documentation until the site is stabilized.

Considerations

Erosionmats shall be selected so that they last long enough for the grass or other vegetation to become deesely estab
lished.

Considerusing Class I, §pe C mats adjacent to waterways where trapping small animals is to be avoided.

Class Ill TRM may be appropriate as a replacement for ripraglaannel liner Check the shear stress criteria for
the channel to determine mat applicability

Oncea gully has formed in a channel, it ifidifilt to stabilize due to loss of soil structure. Even when the gully is filled
with topsoil and reseeded, the soil has a tendency to disiodge same pattern. If gully formation continues to be
aproblem the design should be reevaluated, including other mat classes or riprap.

It may be dfficult to establish permanent vegetation and adequate erosion protection in a channel with continuous flow
Considerriprap or planting wetland species with an ECRM.

Documentatiomf materials used, monitoring logs, project dianyd weekly inspection forms including erosion and
stormwatemanagement plans, should be provided to the authoritgetharith long term maintenance of the site.

Channetross sections may be parabolic, v-shaped or trapezoidal. The use of 8/° channels is generally discouraged
dueto erosion problems experienced.

To help determine the appropriate channel Jidesigners can refer to the design matrix in the back of thBOW

PAL. Howeverfor channels not conforming to the typical section shown in the channel matrix or having a depth of
flow greater than 6 inches (150 mm), the designer will need to designdppeopriate channel lineOne way to

dothis is to use the 2tractive force® method presented in Kld\Wydraulic Engineering Circular (HEC) No. 15. This
methodrequires that the calculated maximum shear stress of a channel is not to exceed the permissible shear stress of
thechannel liner To use this method, permissible shear stress values are stated next to each device listed in the channel
matrix.
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VIII.

X.

A.
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Plans and Specifications

Plansand specifications for installing erosion mat shall be in keeping with this standard and shall describe tbe require
mentsfor applying the practice to achieve its intended purposepfains and specifications shall address the fattow

ing:

1. Locationof erosion mat

2. Installation sequence

3. Material specification conforming to standard

All plans, standard detail drawings, or specifications shall include schedule for instatiapetion, and mainte
nance.The responsible party shall be identified.

Operation and Maintenance

Erosionmats shall at a minimuive inspected weekly and within 24 hours after every precipitation event that produces
0.5inches of rain or more during a 24-hour period.

If there are signs of rilling under the mat, install more staples orfregreent anchoring trenches. If rilling becomes
severe enough to prevesgtablishment of vegetation, remove the section of mat where the damage has occurred. Fill
the eroded area with topsoil, compact, reseed and replace the section of mat, trenching and overlapping ends per manu
facturer'srecommendations. Additional staking is recommended near where rilling was filled.

If the reinforcing plastic netting has separated from the mat, remove the plastic and if necessary replace the mat.

Maintenance shall be completed as soon as possible with consideration to site conditions.

References

WisDOT 2Erosion Control Product Acceptability List is available online at http://vd@twisconsin.gov/business/engrserv/
pal.htm.

XI.

Definitions

ChannelErosion: The deepening and widening of a channel due to soil loss caused by flowingAsatiiis become layer
and flows begin to concentrate, soil detachment occurs primarily as a result of shear

Erosion Contol Revegative Mats (ECRNI)): Erosion control revegetative mats are designed to be placed on top of sail.

Turf- ReinforcemeniMats (TRMXII): Turf-reinforcement matgre permanent devices constructed from various types af syn
theticmaterials and buried below the surfacéedp stabilize the soil. TRMs must be used in conjunction with an ECRM or
an approved soil stabilizeype A (as classified in the MDOT FAL)
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Dewatering
1061(4/07)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italicsdaseribed in X. Definitions. The words are italicized the first time they are used.

l. Definition

A compartmented containeettling basin, filteror other appropriate best management pratttroeigh which sediment-laden
wateris conveyed to trap and retain the sediment.

Il. Purposes

The purpose of this standard is to determine appropriate methods andtmeamsve sediment from water generated during
dewateringactivities prior to dischging of--site or to waters of the state. Practices identified in this standard shall be deemed
to meet the de-watering performance standard to prevent the disaifagediment to the maximum extent practicable (MEP)
asdefined in s. NR 15111(6) (c).

Il. Conditions where Practice Applies

This practice applies where sediment laden water needs to be removed for construction or mastévitiese Dewatering
practicesshall be in keeping with thefe€tive operating and applicability criteria listed on Figure 2, Dewatering PracticesSelec
tion Matrix.

This practice does not apply to:
Water being dischged directly to groundwater &arst featues!. Refer to NR140
Well dewatering systems. Refer to NR 812

V. Federal, State, and Local Laws

Usersof thisstandard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements gov
erningthe use and placement of this practice. Ty include activities performed under NR 216 and Chapter 30 permits,

for water bodies witttargeted performance standiper NR 151.004, 303d waterbodies or othé&tss standard does not aen

tainthe text of federal, state, or local laws.

V. Criteria
This section establishes the minimum allowable limits for design parameters, installation and performance requirements.

Dewateringpractices shall be selected based on the predominant soil texture encountered at the dewatering site with consider
ationgiven to pumping or flow rates, volumes and deviéecéfreness. Refer to Figure 1 USEHbIl textural triangle to assist

with soil classifications at the sitdzigure 2, Dewatering Practice Selection Matrix illustrates acceptable dewatering options
andtheir efective ranges. Practices selected that are not on the matrix must provide an edgwehlentontrol, with justificee

tion provided to the reviewing authority

A. Site Assessment - A site assessment shall be conducted and documented to determine the plolséraksitestics
thatwill affect the placement, design, construction and maintenance of dewatering activities. The site assessment shalll
identify characteristics such as ground slopes, soil types, soil conditions, bedrock, simkholage patterns, ruriof
constituentsproximity to regulated structures, natural resources spedific land uses. The site assessment shall
includethe following:

Sanitary and storm sewer locations

Potentialcontamination - Odor or discoloration other than sediment, or an oily sheen on the stitfeceedie
mentladen water If contamination is present, notify DNR Spills Reporting

Soil textural class for areas whedewatering will occur Soil investigation shall extend below grading and
trenchingactivities

Depth to the seasonally highest water table
Dischage outfall locations
Distance and conveyance method to receiving waters
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B. GeneralCriteria Applicable © All Dewatering Activities
1. Contacthe WDNR when the disclge from a dewatering practice will enter a WDNR lidgexdeptional Resoue

SAFETY AND PROFESSIONAL SERICES

SPS 320-325 APPENDIX

Water(ERW), Outstanding Resoee Véater (ORN), or a wetland in an area of special natural resource interest as
identifiedin NR 103.

. Contactheowner or operator of the municipal separate stormwater system if the giésishiar a municipal storm
waterconveyance system. The allowable disghagate shall be limited by the capaafythe system or requine
mentsof the system owner

. Whenpractical, dewatering fifient shall be collected in a pump truck faansport to areatment facilityor disoe
chargeddirectly to a treatment facility

. Forsurface dewatering, utilize a floating suction hose, or other meathodnimize sediment being sucked thie
bottom.

. Fordischages that will be directed to locationa-site verify that the anticipated volume of water can be fully
contained.

. Thetopographyand condition of the ground cover between the pump digelpaint and potential receiving waters
shallbe evaluated for potential erosion. Appropriate stabilization measures shall be incorporated to poevent ero
sion.

. Whendischage to a karst feature or other direct groundwater connection can not be avoided, the dewatering system
mustbe designed and operated to maintain compliance with the groundwater quality standards containesl in appli

cableregulations, including ch. NR 140i8VAdm. Code.

8. If the dischage directly or indirectly enterssdream, the dischge flow rate shall not exceed 50 percent of the peak
flow rate of the 2-year 24-hour storm event.

C. Geotextile Bags

1. Geotextile bags shall meet the criteria listedablé 1.

Table 1: Properties for Geotextile Bags

Property Test Method Type | Value Type Il Value
Maximum Apparent ASTM D-4751 0.212 mm 0.212 mm
Opening Sizes
Grab ensile Strength | ASTM D-4632 200 Ibs. 300 Ibs.
Mullen Burst ASTM D-3786 350 psi 580 psi
Permeability ASTM D-4491 0.28 cm/sec 0.2 cm/sec
Fabric Nominal Representative 8 0z 12 oz

Weight

2. Geotextilebags shall be sized according to the particle size being trapped, expected flow or pumping rate (gallons
perminute) per square foot of fabric and a 50% clogdgtor The footprint of the bag shall be no smaller than

100square feet.

3. Geotextile bags shall be securely attached to the digeipipe.

4. Polymersan be used to enhance tHeigicy of geotextile bags. If polymer is used, the polyshell be approved
by the WDNRand meet the criteria stipulated in WDNR Conservation Practice Standard 1051, Sediment Control
WaterApplication of Polymers. The polymer supplierapplicator shall provide certifications showing that peod
uctshave methe performance requirements of Standard 1051. If the manufacturer has not completed the required
testing,the project may be used to gain that certification provided it meets the site requirements of Standard 1051.
Any such testing will be monitored by DNR orid®OT, with testing done by a qualified third party

D. Gravity Based Settling Systems

Gravity based systems rely on settling of particles as the primary means of treatmefdctively accomplish this, quies
centconditionsshould exist with stitient detention time. Practices include portable sediment tanks, sediment trags, sedi

mentbasins and wet detention basins.

If polymer is used to enhance settling, the polyshall be approved by the WDNR and meet the criteria stipulated in WDNR
Conservation PracticgtandardL051, Sediment Control &ér Application of Polymers. The polymer supplier or applicator
shall providecertificationsshowing that products have met the performance requirements of Standard 1051. If thexnanufac
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turer has not completed the required testing, the project may be used to gain that certification provided it meets the site
requirement®f Standard 1051. Any such testing will be monitored by DNR/isDOT, with testing done by a qualified
third party

1. PortableSediment @nk: These tanks are intended to settle only sands, loamy sands, and sandy loams. If polymer
is added, these tanks will also be appropriate for settling loams, silt loams and silts. Portable sediment tanks shall
havea minimum of two bdled compartments, and be a minimum of three feet deep. The inlet and outlet pipe shall
bea minimum diameter of three inches. Use one of the following methods to size a tank:

a. Settling: Account for settling of the suspended sediments with the following equation:
Sa=1.83*Q;

where
Sa = Bnk surface area (sq ft)
Q = Pumping rate (gallons per minute)

Note: 1.83 is a factor that includes the conversion from gpm to cfs (1 gpm = 0.0022 cfs) and the patrticle settling velocity
for Soil Class 1 (0.0012 ft/sec) from WDNR Conservation Practice Standard 1064 Sediment Basin.

b. Filtration: Build the first chamber as g as possible to aid in settling. Floapacity shall be determined by
theend area of the filter media (fabric) and the flow rate (gallons per minute) per square foot of tfitdinest
mediaand a 50% clogging factor

2. Sedimenflrap or Sediment BasinThis device is a temporary sediment control device. The design, installation,
andoperation of the sediment trap or basin shall meet the requirements stipulated in WDNR Conseagitien
Standardl063 Sedimentrap or Standard 1064 Sediment Basin.

3. WetDetention Basin: This device is generally a permanent structure designed to address post-construction pollu
tant reduction requirements. The design, installation, and operation of the wet detention basin shhk meet
requirementstipulated in WDNR Conservation Practice Standard 108tlD#&tention Basin.

E. Passive Filtration Systems

Passivdiltration systems rely on filtration as the primary method of removing particles. Sediment rerfiosadaf will
berelated to the patrticle size distribution in the stormwa®eactices include manufactured filters, filter tanks, filter basins,
vegetativefilters, grass swales, and filtration fabric.

Filter fabric sediment removalfafiency shall be based on the properties specifiecbier1.

1. Manufacturedrilters: Filters shall be sequenced from thgéet to the smallest pore opening. Sand media filters
areavailable with automatic backwashing features that can filter torbparticle size. Screen or bag filters can
filter down to 5nm. Fiber wound filters can remove particles down tonfrb

2. Filter Tank (portable): Install, operate and maintain according to manufacturer recommendations.

3. Filter Basin: Install, operate and maintaiccordingto Wisconsin Department ofrdnsportation technical guel
ance.

4. \egetativeFilter: Refer to WDNRConservation Practice Standard 10®§&tated Bdér for Construction Sites.
F.  Pressuriz&iltration Systems

Pressurizediltration systems dfer from passive systems in that the water flowing through the media is pressurized and the
filter media is designed to handle higher flow rates. Practices include portable sand filters, wound cartridge units, membranes
andmicro-filtration units.

Pressurizedilters typically have automatic backwash systems that are triggered by a pre-set pressure drop across the filter
If the backwash wat@olume is small or substantially more turbid than the stormwater stored in the holding pond or tank,
returningbackwash water to the pond or tank magppropriate. Howeveland application or another means of treatment
anddisposal may be necessary

Screen, bag, and fiber filters must be cleaned and/or replaced when they become clogged.
1. Portable Sand Filter: Install, operate and maintain according to manufacturer recommendations.

2. WoundCartridge Units: Secondary filtration of sediments using hifitiesicy filter cartridges may be necessary
to remove fine particles such as clays. Install, operateraictain according to manufacturer recommendations.

3. Membranesnd Micro-filtration: Install, operate and maintain according to manufacturer recommendations.
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4. If polymer is used to enhance settling, the polymer shall be approved by the WDNR and meet the criteria stipulated
in WDNR Conservation Practice Standard 1051, Sediment Condttelr\Application of Polymers. The polymer
supplieror applicator shall provide certifications showihgt products have met the performance requirements
of Standard 1051. If the manufacturer has not completed the required testing, the project may be used to gain that
certificationprovided it meets the site requirements of Standard 1051. Anyesiicty will be monitored by DNR
or WisDOT, with testing done by a qualified third party

VI. Considerations

A. It may be necessary to clean the municipal storm drainage system prior to and aftegirmisichéiie system to prevent
scouringsolids from the drainage system.

B. Geotextilebags are generally not appropriate when digghgrto ORV, ERWV, waterbodies supporting cold water
communitiestrout streams, or thighly susceptiblandless susceptible wetlands

C. Pressurized filtration systems are the mastiefit for removing fine sediments.

D. Portablesediment tanks may be appropriate when other sediment trapping practices cannot be installed due to lack of
spaceor other reasons.

E. Filtrationis not an difcient treatment of water with heavy sediment loads. Use a settling tank or sand filter aspretreat
mentwhen possible.

F. It may be necessary to use a combination of dewatering practices to achieve the intended results.

VII.  Plans and Specifications

All plans, standard detaitawings, or specifications shall include the schedule for installation, inspection, and maintenance and
shallbe kept on-site with the erosion control plan.

VIIl. Operation and Maintenance

A. Sedimenshall be removed from devices to maintafeafveness. All sediment collecteddewatering devices shall
be properly disposed of to prevent disajgto waters of the state.

B. The following monitoring shall be conducteekst results shall be recorded on a daily log kept on site:
1. Dischage duration and specified pumping rate

Observed water table at time of dewatering

If used, type and amount of chemical used for pH adjustment

If used, type and amount of polymer used for treatment

o~ 0D

Maintenance activities

IX. References
The American Association of State Highwayfi€éls (AASHTO) Soil Classification System

X. Definitions

Exceptional Resoue Véaters(ERW) (V.B.1): are waters listed in s. NR 102.1

Highly susceptible wetlan@/I.B): include the following types: fens, sedge meadows, bogs, low prairies, conifer swamps, shrub
swampspther forested wetlands, fresh wet meadows, shallow marshes, deep marshes and seasonally flooded basins.

Karstfeatue (lll): are an area or geologic featumabject to bedrock dissolution so that it is likely to provide a conduit to gmund
water and may include caves, eglad fractures, mine features, exposed bedrock surfaces, sinkpolegs seeps or swallets.

Lesssusceptible wetlan@/1.B): include degraded wetlands dominated by invasive species such as reed canary grass.
Outstanding Resooe VWaters (ORV) (V.B.1): are waters listed in s. NR 102.10.

Targetedperformance standdr(IV): means a performance standard that will apply in a specific area, where additional practices
beyondthose contained in NR 151 are necessary to meet water quality standards.

Treatmenfacility (V.B.3): includes wastewater treatment plants or wet detention basins constructed in accordance with WDNR
ConservatiorPractice Standard 1001ei\Detention Basin or other approved land application sites.
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Figure 1: USDA Soil Textural Triangle
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Ditch Check
(Channel)
1062(3/06)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italicsdaseribed in X. Definitions. The words are italicized the first time they are used.

l. Definition

A temporary dam constructed across a swale or drainage ditch to reduce the velocity of water flowing in theQit@nnel.
checks can be constructed out of stone, a double row of straw bales or from engineered products founicortsia \Nepace
mentof Transportation (MDOT) Erosion Control Product Acceptability ListAB.

. Purpose

The purpose of this practice is to reddlmev velocity and to pond watethereby reducing active channel erosion and promoting
settlingof suspended solids behind the ditch check.

. Conditions Where Practice Applies

This Standard applies where grading activity occurs in arealsannelized flows and a temporary measure is needed to control
erosionof the channel until permanent stabilization practices can be applied.

Underno circumstance shall ditch checks be placed in intermittent or perennial stream without permission from WDNR. This
Practicemay not be substituted for major perimeter trapping measures.
V. Federal, State, and Local Laws

Usersof thisstandard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements gov
erningthe use and placement of ditch checks. This standard does not contain the text of federal, state, or local laws.

V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Height

1. Installedthe minimum height of ditch checks shall be 10 inches and shall not exceed a maximum Heght of
inchesfor manufactured or biodegradable materials and 36 inches for stone (or otheninanaterials).

2. Ditchchecks must be installed with tbenter lower than the sides forming a wéirthis is not done stormwater
flows are forced to the ed@é the ditch check thus promoting scaarout of the channel causing excessive erosion.

3. Stoneditch checks shall have a minimum top width of 2-feet measured in the direction of flow with maximum
slopesof 2:1 (2 horizontal to 1 vertical) on the upslope side and 2:1 on the down slope side.

B. Placement
1. At a minimum install one ditch check for every two feet of drop in the channel.

2. Ditch checks shall be placed such tthegt resultant ponding will not cause inconvenience or damage to adjacent
areas.

C. Material Specifications

1. Stoneditch checks shall be constructed of a well-graded angular stddg @ 3 inchor greatersometimes
referredto as breaker run or shot rock.

2. Ditchchecks may be constructed of other approved materials but must be capable of withstanding the flew veloci
tiesin the channel. Manufactured products listed isBD®T's FAL are also acceptable for temporary ditch checks.

Note: Silt fence and single rows of straw bales aref@utif’e as ditch checks and are not permitted.
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VI.

VII.

VIII.

IX.

Construction Refer to Figure 1 & 2

1. Ditchchecks shall be utilized during rough grading and shall be removed once the final grading and chaenel stabi
lization is applied, unless intended to be part of a permanent stormwater management plan.

2. Channekrosion mat or other non-erodible materials shall be placed at the bad@daf eheck, and extended a
minimumof 6 feetto prevent scour and washing out the toe of the ditch check. DNR Conservation Practiee Chan
nel Erosion Mat (1053) contains criteria for the placement of erosion mat in this location.

3. Chink or seal stone and rock ditch checks to minimize the flow through the ditch check.

Considerations
For added stabilitythe base of a stone or rock ditch check should be keyed into the soil to a depth of 6-inches.

Stoneditch checks may be underlain by a nonwoven geotextile fabric to ease installatiemewal. If the geotextile
fabricis extended, it can serve purpose specified in sectdr2V

Ditch checks installed in grass lined channels may kill the vegetation if iwgiended for extended periods or exees
sivesiltation occurs. Proper maintenance is required to keep areas above and below the ditch check stabilized.

Thebest way to preversediment from entering the storm sewer system is to stabilize the disturbed area of the site as
quickly as possible, preventing erosion and stopping sediment transport at its source.

Whenplacing ditch checks in swales adjacent to roadways consider designating a "clear zone' free of obstacles posing
athreat to out of control vehicles.

Mowing operations may throw stones from ditch checks causing a potential safety hazard.

Plans and Specifications

Plansand specifications for installing ditch checks shall besigping with this standard and shall describe the reguire
mentsfor applying the practice to achieve its intended purposeplBims and specifications shall address the fatow

ing:
1. Locationand spacing of ditch check
2. Schedules and sequence of installation and removal
3. Standard drawings and installation details
4. Rock gradation
All plans, standard detail drawings, or specifications shall include schedule for instahapetion, and mainte
nance.The responsible party shall be identified.
Operation and Maintenance

Ditch checks shall, at a minimum, be inspected weekly and within 24 hours after every precipitation event that produces
0.5inches of rain or more during a 24 hour period.

Unlessincorporated into a permanent stormwater management system, ditch checks shall be aaosotrefinal
gradingand channel stabilization is applied.

Sedimentleposits shall be removed when deposits reach 0.5 the height of the Bamaval of sediment may require
replacementf stone. Maintenance shall be completed as soon as possible with consideration to site conditions.

References

WisDOT 2Erosion Control Product Acceptability List® is available online at: http://md@twisconsin.gov/business/engrserv/
pal.htm. Printed copies are no longer distributed.

X.

Definitions

Dsg (V.C.1): The particle size for which 50% of the material by weight is smaller than that size.

Ditch Checkgl) Are commonly referred to as temporary check dams. Stone ditch checks refer to those made out of either stone

or rock.
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Construction Site Diversion
1066(03/06)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standartthat are shown in italics are described in IX. Definitions. The words are italicized the first time they are used.

l. Definition

A temporary berm or channel constructed across a slope to collect and diveft runof

Il. Purpose

To intercept, divert, and safely convey runatf construction sites in ord&r divert clean water away from disturbed areas, or
redirectsediment laden waters to an appropriate sediment control facility

M. Conditions Where Practice Applies

A. This practice is applicable to construction sites where temporary surface watécomtai or management is needed.
Locationsand conditions include:

1. Above disturbed areas, to limit rufi@ito the site.

2. Across slopes to reduce slope length.

3. Below slopes to divert excess ruhtaf stabilized outlets.

4. To divert sediment-laden water to sediment control facilities.

5. At or near the perimeter of the construction area to keep sediment from leaving the site.

B. Thisstandard does not pertain to permanent diversions. Refpptopriate design criteria and local regulations when
designingpermanent diversions.

V. Federal, State, and Local Laws

Usersof thisstandard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements gov
erningthe use and placement of this practice. This standard does not contain the text of federal, state, or local laws.

V. Criteria

A. Thediversion shalhave stable side slopes and shall not be overtopped during a 2-year fre@4ehoyr duration
storm. The minimum berm cross section shall be as follows:

1. Side slopes of 2:1 (horizontal:vertical) or flatter
2. Top width of two feet.
3. Berm height of 1.5 feet.

B. Sediment-laderrunoff from disturbed areas shall be diverted into a sediment control practice. For typical sediment
control practices see WDNRonservation Practice Standards Sedimeap T1063) or Sediment Basin (1065) for
designcriteria.

C. Whendiverting clean water the diversion channel and its outfall shall be immeditabliizedfor the 2-year free
guency,24-hour duration storm. Build and stabilize clean water diversions before initiating down slope landedisturb
ing activities.

D. Diversionsshall be protected from damage by construction activifésill points where diversion berms or channels
will be crossed by construction equipméme, diversion shall be stabilized or shaped approprialeiyporary cute
vertsof adequate capacity may be used.

E. Fordiversions that are to serve longer than 30 days, the side slopes including the ridge, and down slope side the diver
sionshall be stabilized as soon as they are constructed. The diversion channel should be stabilized (i.e. erosion mat)
or alarger sediment control practice shall be needed. For diversions serving less than 30 days, the down slope side
of the diversion shall be stabilized as soon as constructed.
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VI.

VII.

Vi

IX.

A.
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Considerations

The channel crossection may be parabolic, v-shaped or trapezoidal. The use of 2/° channels is generally discouraged
dueto potential erosion problems.

Ditch checksmay be used to enhance sediment removal. Ditch checks shall be designed in accordance with WDNR
ConservatiorPractice Standard Ditch Check (1062).

For diversion berms consider designing an gmecy overflow section or bypass area to lidsitnage from storms
thatexceed the 2-year frequency 24-hour duration storm. The overflow section may be desigratdtalized weir
with riprap protection.

Plans and Specifications

Plansand specifications for installing diversions shall be in keepingthighstandard and shall describe the reqeire
mentsfor applying the practice to achieve its intended purposepliins and specifications shall address the fattow
ing:

1. Diversionlocation.

2. Channel grade or elevations.

3. Typical cross section.

4. Channel stabilization if required.

All plans, standard detail drawings, or specifications shall include schedule for instatapetion, and mainte
nance.The responsible party shall be identified.

Operation and Maintenance

Diversionsshall, at a minimum, be inspected weekly and within 24 hours after every precipitation event that produces
0.5inches of rain or more during a 24-hour period.

Maintenance shall be completed as soon as possible with consideration to site conditions.

Accumulatedsediment shall be removed whiereaches one half the height of the diversion berm. Properly dispose
of any sediment removed from the diversion.

Diversions shall be removed and the area stabilized according to construction plans.

Definitions

Temporary(l): anerosion control measure that is utilized during construction and grading operations prior to final stabilization.

Stabilized(V.C): means protecting exposed soil from erosion.
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Dust Control On Construction Sites
1068(03/04)
Wisconsin Department of Natural Resources

Conservation Practice Standard

l. Definition

Dustcontrol includes practices used to reduce or prevent the surface and air transport of dust during construction.
Dustcontrol measures for construction activities include minimization of soil disturbance, applying mulch and establishing veg
etation,water spraying, surface roughening, applying polymers, spray-on tackifiers, chlorides, and barriers.

. Purpose

This practice may be used to:
Reduce wind erosion and dust.
Minimize deposition of dust and wind transported soils into water bodies throughaumafd action.
Reduce respiratory problems.
Minimize low visibility conditions caused by airborne dust.

M. Conditions Where Practice Applies
Dustcontrol measures may be applied at any construction site, but is particularly important for sites with dry expasgchsoils
may be exposed to wind or vehicular fraf
IV. Federal, State, and Local Laws
Usersof this standard shall comply with applicable federal, state and local laws, rules, regulations or permit requireoaents gov
erningthis practice. This standard does not contain the text of federal, state, or local laws.
V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. The implementation of dust control shall limit the area exposed for dust generation.
B. Asphalt and petroleum based products cannot be used for dust control.

C. Mulchand \égetation - Mulch or seed and mulch may be applied to protect exposed soil from both wind and water
erosion.

Referto WDNR Conservation Practice Standards Mulching for Construction Sites (1058) and Seeding for Construction Site
ErosionControl (1059) for criteria.

D. Water- Water until the surface is wet and repeat as needetgr\8hall be applied at rates so that rudoés not occur

Treatedsoil surfaces that receive vehicle ti@fequire a stone tracking pad or tire washing at all point of access.t®efer
WDNR Conservation Practice Standard Storecking Pad andifle Washing (1057) for criteria.

E. Tillage - A control measure performed with chisel type plows on exposed siitgéshall begin on the windward
sideof the site. Tlage is only applicable to flat areas.

F.  Polymers - Polymers can be arfedtive practice for areas that do not receive vehiclédrdiry applied polymers
mustbe initially watered for activation to beegtive for dust control. Refer to WDNR Conservation Practice Standard
ErosionControl Land Application of Polymers (1050) for application criteria.

G. Tackifiersand Soil Stabilizersype A - Products must be selected from and installed at rates conforming tasitee W
DOT Erosion Control RL. See Section IX for reference. Example products include Latex-based and WDNR, WI
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Temporary Grading Practices For Erosion Control
(Surface Roughening and Emporary Ditch Sumps)
1067 (03/04)
Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italicsdaseribed in X. Definitions. The words are italicized the first time they are used.

l. Definition

Temporary grading practices used to minimize construction site erosion. These practices include, but are not limited to surface
roughening(directional tracking and tillage) and temporary ditch sumps.

Il Purpose

The purpose of these practices are to minimize erosion and sediment transport during grading operations on construction sites.

I, Conditions Where Practice Applies

Thesepractices apply where land disturbing activities occur on construction sites. These practices shall be used in conjunction
with other erosion control practices.

V. Federal, State, and Local Laws

Usersof thisstandard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements gov
erningthese practices. This standdmksnot contain the text of federal, state, or local laws.

V. Criteria

These interim practices may be employed in addition to the approved grading plan to reduce erosion and sediment transport.

A. SurfaceRoughening Surface rougheninig abrading the soil surface with horizontal ridges and depressions across
the slope to reduce runfofelocities.

1. DirectionalTracking - The process of creating ridges with tracked vehicles on unvegetated slopes. This method
is used for short durations on sites actively being grad and shall be used in conjunction with other fitaistices.
practiceshall be in place at the end of each workday

Directionaltracking involves driving a tracked vehicle up and down a slope. The tracks create horizontal grooves
andridges. The rough surface slows sheet ffianad helps to prevent rills from forming. (Conversilihe tracked
vehicleis driven along the contour the tracks create vertical grooves and ridges for the water tinfok@sing
erosion.)

2. Tillage- Utilizing conventionaltillage equipment to create a series of ridges and furrows on the contour no more
than15 inches apart.

B. TemporaryDitch Sump - Temporary ditch sumps atéto 5 cubic yard excavations made in a drainageway during
earthmovingoperations. Their purpose is to slow and pond fuhefng the time that drainageways are being graded.
Sumpsshall be in place prior to anticipated rain events.

Construction involves excavating sumps (holes) in the rough ditch grade, and using the excavated material to form a dike on
the downstream side of the sump.

Temporaryditch sumps are notfettive perimeter controls. Othsediment control practices shall be utilized prior to channels
dischargingnto public waterways.
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VI. Considerations
A. Directionaltracking may compact the sdlerefore additional seedbed preparation may be required. Refer to WDNR
ConservatiorPractice Standar8eeding for Construction Site Erosion Control (1059) for seedbed preparation and
seedingriteria.
B. When constructing a temporary ditch sump, compacting the dike provides additional stability

C. Considemat a minimumexcavating/z cubic yard per 1% gradient, for every 500 feet of channel when constructing
temporaryditch sumps.

VII.  Plans and Specifications

Dueto the interim nature of these practices, and the fact that location determinations are made in the field, they need only be
referenced in the erosion control plan narration or general notes.

VIIl.  Operation and Maintenance

Thesepractices shall be inspected and repaired or reinstalled after everfyavertf

IX. References

Virginia Department of Conservation and Recreation. 1988infa Erosion and Sediment Control Handbook, Third Edition.
Chapter3 + 3.29 Surface Roughening.

DaneCounty 2002. Dane County Erosion Contanid Stormwater Manual, First Edition. Appendix Surface Roughening
S-16.1.

X. Definitions

Temporary(l): An erosion control measure that is utilized during construction site grading activities.
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Interim Sediment Contiol
Water Application of Polymers
1051 (11/02)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standarthat are shown in italics are described in IX. Definitions. The words are italicized the first time they are used.

l. Definition

Theapplication of products containimpglymers to sediment contd structues.

Il. Purpose

The purpose of this practice is to settle out or remove suspsadedenfrom water within sediment control structures

M. Conditions Where Practice Applies

This practice shall be used with self-contained sediment control structures, on a temporary basis for corstaes;tioran
emergencyor post-construction sites and only continually at sites holding an individual permit, if needed to improvecthe sedi
mentremoval diciency of the structure. Polymers shall not be directly applisdrface waters of the stat&ediment control
structuresmay be within, or dischge to, surface waters of the state.

V. Federal, State and Local Laws

Waterapplications of polymer shall comply with all federal, state, and local laws, rules or regulations governing polymers. The
operatoris responsible for securing required permits. This standard does not toataxt of the federal, state, or local laws
governingpolymers.

V. Criteria
A. Toxicity Criteria

If used in accordance with the use restriction, the polymer mixture shall meet an acceptable level of risk such that the product

canbe usedvithout significant harm to ganisms that inhabit or come in contact with the aquatic environment. Every
attemptshall be made to eliminate the use of any chemicals known to be environmentally toxic within a polymer mixture.
Polymermixtures shall be non-combustible.

The manufacturer shall supptgxicity testing data to the Mtonsin Department of Natural Resources (WDNR) based on
the polymer mixture, including any binding or lierfing agents, catalyst or any other additives.

1. Theuse of cationipolyacrylamideshall be avoided where there is danger of impacting aqugtiaisms because
its toxicity to aquatic test species occurs at very low concentrations.

2. Anionic polymer mixtures shall ha\g2.05% free acrylamide monomer by weight as established by the Food and
Drug Administration (FDA) and the Environmental Protection AgencyAJEP

3. Eachmanufacturer shall provide to the WDNR toxicity information (including acute and chronic water column
toxicity test data) from a certified lab, as defined in ch. NR 1#0Afm.Code, for the polymer mixture.

This data shall include all raw and statistical data regarding death, sub-lethal observations such as ipandbility
any other test observation§tandadized toxicity testingrocedures should be used and referencaasefestricoe
tion will be calculated by WDNR using the information in Appendix .

4. Usersof polymer mixtures shall obtain and follow Klhterial Safety Data She@SDS)requirements, manufes
turer'srecommendations, and WDNR use restrictions.

B. Application Criteria

1. Maximumapplication rates, per storm eventpwunds per acre-feet shall be the lesser of WRINRe restriction
multiplied by 1.35 or the manufactutsrecommended application rate (1.35 is a conversion factor that is used to
changethe use restriction from ppm to an application rate in pounds per acre-feet).
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2. Neitherthe manufacturées written applicatiorrate recommendations, nor the application rate shall exceed the
WDNR use restriction. The manufacturer or distributor shall provide for the applicator:

a. Labelsafiixed to the polymer mixture containers that indicate the recommended application rate anddhie maxi
mumapplication rate based on the use restriction.

b. A product expiration date for the polymer mixture based on product expiration dates of the polymer
c. General written application methods.
d. Written instructions to provide proper safettorage, and mixing of their product.

3. Theapplication method shall provide for uniform distribution of the product in the sediment control structure and
shallconsist of either:

a. Passivépplications Polymers applied by non-mechanically dosing the sediment-laden inflow prior to it
enteringthe impoundment area of the sedimamnttrol structure. The manufacturer shall base passive agplica
tion rates on the dissolution rate and/or the dead storage volume of the sediment control structure.

or

b. Active or Mechanical Applicationd?olymer applied by mechanically or hydraulically mixing directly @ato
sedimentontrol structure.

4. The applicator of the polymer mixture shall at the time of application, document the following:
Name of applicator
Application rate in pounds per acre-feet of stormwater rfinof
Date applied
Product type
Weather conditions during application
Method of application

Copiesof this documentation shall be entered into the contfaatanitoring log or a project diary and made aeail
ableupon request.

C. Product Approval Criteria

The manufacturer shall certifthrough independent sampling and test results, that their product performs as per tbe follow
ing requirements. (The product approval process is depicted in flow chart form in Figure 1.)

1. Thetoxicity information required in sectionA/.3. of this standard shall be reviewed by the WDNR and used to
generate written product use restriction for the polymer mixture. Appendix | outlines the informatiore izt
to be submitted as a part of this reviamd states where they must be submitted.

2. Polymermixtures shall achieve = 95% sediment reduction as measured by the standpipe method outlined in
Appendix II.

3. Performanceriteria - active and passive applications shall be field tested and submitted separately:

a. Theperformance of polymer mixtures shall be verified and field-tested in a body of water that is nogdischar
directly into the waters of the state. The body of wakell be a minimum of 1/3-acre surface area and aroaver
agedepth of at least 3 feet.

b. Thetotal suspendesblids prior to the polymer treatment must be tested and verified by an independent testing
lab, and must have a minimum value of 800 ppm or equivalephBlometric Uirbidity Units (NTU)and be
visibly turbid. The relationship between total suspended solids (TSS) and NTU is site-specific and tioe deriva
tion of a unique TSS-NTU relationship shall be conducted for esttiment control structure. A minimum
of two samples per acre-foot of water shall be taken from random locations within the test site.

c. Within 48 hours from the initial treatment of the water halg total suspendemblids must have a maximum
of 80 ppm, or equivalent NTU.

d. Testingsites may not be used for subsequent testing for a period of 3 months from thiartitieg application.

e. TheWisconsin Department ofrdnsportation (WDOT) shall be notified at leastdays prior to testing, and
WisDOT and/or WDNR stdfshall be allowed to monitor any such testing.
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4. TheWisDOT Erosion Control Storm &ter/Product Acceptability List Committee will review and approvegerod
uctsas per the process set forth insOT's Product Acceptability List ().

5. Thepolymer mixture must be resubmitted if any portion of the mixture is altered subsequent to its approval. Such
alterationgmay include:

a. The amendment of base polymers and/or any other additives

b. The ratios of individual components

VI. Considerations
The following are additional recommendations, which may enhance the use of, or avoid problems with, the practice.

A Whenusing products in impoundments immediately adjacent to, or withiers of the state, consider using products
for which the manufactures recommended application rate is considerably lower than the use restriction.

B. The applicator should use the least amount of polymer mixture to achieve optimal performance.

Polymemixtures shoultde appliedn conjunction with other erosion control BMPs and under an erosion and sediment
controlor stormwater management plan.

D. Testthe pH of the water in the sediment constlicture and follow the manufactuserecommended pH range for
their polymer mixture, as pH will impact thefeftiveness of polymer mixtures.

E. Ethylengglycol, propylene glycol or any other known environmental toxicants should not be includegatyther
mixture.

F. Caremust be taken to prevent spills of polymer mixtures. Follow the manufdstteeommended cleanup proee
dures in the event of a spill.

G. Inhalinggranular polymer may cause choking ofidifity breathing. Persons handling and mixing polymer should
usepersonal protective equipment of a type recommended by the manufacturer

H. Polymer mixtures combined with water are very slippery and can pose a safety hazard.

I.  Polymer mixtures should be considered as an aid to removing solids from dredge slurries.

J.  Wherepolymer mixtures are used with sediment control structures in the stream, such as during bridge construction,
the structure should not be removed until the water is clarified. If the resulting sediment floc is more than a half a foot
deepit should be excavated or filtered out.

VII.  Specifications

Erosionandsediment control and stormwater management plans specifying polymer mixtures for sediment control shall be in
keepingwith this standard and shall describe the requirements for applying the practice to achieve its intended purpose.
VIIl. Operation and Maintenance

Sedimentevels on the bottom of the sediment control structure shall be monitored to measure the loss of storageveapacity
time due to enhanced sedimentation by the polymer mixture.

IX. Definitions

Material Safety Data Sheets (MSH8)A.3) Provide basic information on a material or chemical product intended to helgesome
onework safely with the material. This includes a brief synopsis of the hazards associated with using a material, how to use
it safely and what to do if there is an emency The retail distributor and/or manufacturer as per OSH&zard Commuag
cationStandard, 29 CFR 1910.1200, must provide MSDS, with the purchase of potentially hazardous products.

Nephelometridurbidity Units (NTU)V.C.3.b) A measure of the amount of light scattered by suspended and dissolved materials
in the sample.

Polyacrylamidg(V.A.1) A generic term for polymers made up of many repeating units of the monomer acrylamide (a simple
organic compound).

Polymer(l) Polymers are materiatkat are either natural or synthetic and that have a chain of carbon molecules that are identical,
repeatingunits. Polymers can be positively ajped (cationic), negatively chgad (anionic) or have no clygr (non-ionic).
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PolymerMixture (V.A) Any reference to polymer mixtures refers to the whole manufactured product, including the polymer
andany additives. Additional calcium or lime may be added asfaring agent without being considered part ofumle
manufacturegbroduct.

Sedimen(ll) refers to settleable soil, rock fragments and other solids suspended iin runof

Sedimentontmol structue(l.) A sediment contradtructure is an impoundment designed to intercept and detain sedineent car
ried in runof, prior to the rundfreaching the main channel of a waterway or body of wBtacement of these structures must

be outside of the main channel of a waterway and shall not span opposinglstréanm channelized flowhe sediment control
structuremust provide for dedicated sedimsitrage to at least a depth of two feet, such that the sediment will not be subject
to re-suspension during high velocity flow conditions.

Impoundmentsnay be created by a éefdam, turbidity barrigrearthen berm, sheet piling, self-contained filtering systems or
similar material. Examples include properly maintained construction or post-construction sediment pondsjmtisdhactly

or eventually to a water bodyrhey may also include surface water impoundments that are immediately adjacent to a waterway
whosefunction is to treat stormwater dredging material. Another potential application is to isolate localized areas steround
ing bridge and culvert construction.

Standardizedoxicity testingV.A.2) Examples of such include, but are not limited to, those outlined in the Statecohgin
AquaticLife Toxicity Testing Methods Manual (Fleming, et.al, 1996) or Short-term Methods for Estimating the Clowigic=T
ity of Effluents and Receiving 8¥er to Freshwater @anisms (Lewis, et.al, 1994). The WDNRe restriction shall be dewel
opedfrom this data.

SurfaceWaters of the Stat@ll) 2Surface® refers to the sub portion of the waters of the state that djsditethe surface. aters

of the state, as defined by s. 283.01(20%.\Btats means those portions of Lake Michigan and Lake Supéhor the bounde
ariesof Wisconsin, all lakes, bays, rivers, streams, springs, ponds, wells, impougskingpirs, marshes, water courses, deain
agesystems and other surface water or groundwadtural or artificial, public or private within the state or under its jurgsdic
tion, except those waters which are entirely confined and retained completely upon the property of the person.

UseRestriction(V.A.2) Identifies the concentration below which a product is not expected to cause acute toxicity in the aquatic
environment.

X. References

Voluntary Use Of Polymers In DNR Programs (A Field Guiée) copies of this companion document contact Mary Anne
Lowndes, Water Resources Engineer Bureau oht¥vshed Management 101 Sehbfter St., Box 7921, Madison, WI
53707-7921Phone (608) 261-642MaryAnne.Lowndes@dnr.state.wi.us

Fleming,K., R Hubbard, N. Krause, R. Masnado, D. PipérRepavichG. Searle, S. Thon, 2State ofidtonsin Aquatic Life
Toxicity Testing Methods Manual, Edition 1.° Bureau cddfshed Managemeitjsconsin Department of Natural Resources,
Madison,1996 (WI. PUBL-WW-033-96).

Lewis, PA., D.J. Klemm, J.M. Lazorchak,J. Norbeg-King, W.H. Peltier and M.A.Heber 2Short-Term Methods for Este
matingthe Chronic dxicity of Effluents and Receiving ters to Freshwater @anisms, 3rd Edition.° Environmental Moei
toring Systems Laboratory).S. Environmental Protection Agen@&incinnati, OH, 1994 (E&600/4-91/002).

Roa-EspinosaA., BubenzerG.D. and Miyashita, E., 23Sediment and Rdit@dntrol on Construction Sites Using Four Apptea
tion Methods of Polyacrylamide Mix.° National Conference ool$ for Urban Vdter Resource Management ahatection,
Chicago,pp. 278, February 7-10, 2000.

Roa, A., 2Are there Safety Concerns or Environmental Concerns ait?Dane County Land Conservation Department,
1997.

Sojka,R.E. and Lentz, R.D., 2AAM Primer: A brief historyof PAM and FAM related issues.® Kimber)yD: USDA-ARS
Northwestlrrigation and Soils Research Lab, 1996. http://kimbardyusda.gov/pamprim.ssi

Wirtz, J, R., @The Pros and Cons of the Use of Anionic Polyacrylamides to Control ErosiBadimentation in the Lake Man
dotaPriority Watershed®. University of Wconsin-Madison, MS Thesis, 2000.

WisDOT's Product Acceptability List #&L). State DOT web sitéhttp://wwwdot.wisconsin.gov/business/engrserv/pal.htm.
Questiongegarding product approvals may be sent to: New Products EngivisBXOT, Technology Advancement, 3502
KinsmanBlvd., Madison, WI 53704.
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Interim Sediment Contiol
Water Application of Polymers
APPENDIX |
REQUIRED TOXICITY INFORMA TION FOR WDNR REVIEW

Toxicity information shall be reviewed by the WDNR and will be used to generate a written product use rdstribiopolye
mer. With Chapter 1.7 of thé&/hole Effluenfoxicity Piogram Guidance Docume(ileming et. al., 2000) as a basis, the fotew
ing toxicological information/data is required:

a.

b
c
d.
e

Manufacturer of the polymer

Chemical name of the polymer

Active Ingredient(s) (if not proprietary information).

Chemical Abstracts Service (CAS) #(s) of the polymer and/or active ingredients.

Material Safety Data Sheet (MSDS) and/dioidl toxicity test results listing available aquatic life toxicity data for
the WHOLE PRODUCT Toxicity data for active ingredients is not acceptable for use in calculating a use restriction.
Thefollowing types of data is acceptable:

Species Endpoint of Concern
Ceriodaphnia dubigCladoceran) 48-hour LCsg or EG5¢/IC25
Daphnia magngCladoceran) 48-hour LCsq or EG¢/IC25
Lepomis maachirus(Bluegill Sunfish) 96-hour LCsqg or EG5¢/IC25
Pimephales pmelas(Fathead Minnow) 96-hour LCsq or EG5¢/IC25
Oncothynchus mykisRainbow Tout) 96-hour LCsq or EG;¢/IC25

LCsp = the estimated concentration of polymer that would cause 50% mortality to the test population follogiirenthe
time period

EC50 = the estimated concentration of polymer that would cause aeffeenin 50% of the test population following a
giventime period

IC25 = the estimated concentration of polymer that would cause a 25% reduction in some biological measutement of
testpopulation following a given time period

Note: To calculate a use restriction it is necessary to have data from at least one of the cladoceran species and at least ageofabe fish
(accordingto s. NR 106.10 (1)).

a.
b.

C.

Completdisting of toxicity test conditions. Examples to follow includebles 1 + 14 in Véber (1993).

Standardizetest methodology (hame of a specific method & its reference may be listed for this, such asé¥icate T
ity Test Procedures f@aphnia magnain Weber (1993). If a modification to a standardized method was used, provide
thereference of the specific method along with a specific listing of and reasons for the modifications).

Any noted observations from the toxicity tests.

Toxicity test results shall be submitted toatéf Quality StandardSection, WDNR, 101 Southé&lister Street,.®. Box 7921,
Madison,WI 53707, as one prequalification for field testing.

References:

Weber,C. 1993Methods for Measuring the Acutexicity of Effluents and Receivingatts to Feshwateiand Marine Ogance
isms,4th Edition. Environmental Monitoring Systems LaboratdgyS. Environmental Protection Agen@incinnati, OH.
EPA/600/4-90/027F

Fleming,K., S. Geis, E. Korthals, R. Masnado, G. Searle. 280@le Effluent dxicity Plogram Guidance Document, Revision
#3. Wisconsin Department of Natural Resources, Chapter 1.7.
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Interim Sediment Control
Water Application of Polymers
APPENDIX I
LABORATOR Y STANDPIPE TEST METHODOLOGY

1. Place40 grams of oven dried 2soil° in 2 liters of distilled water within a 2 liter graduated cylinder with stdpped0
gramsof 2soil° represents a @realistic® rurfafuspended solids load of 20,000 mg/L (20,000 mg/L x 2 L) according to data
collectedfrom commercial and residential construction sites (Owens, @0@0). Repeat a minimum of four times so
thatthere are a minimum of five replicates. The 2soil° used in the stantispemay be characterized by one of the faew
ing three options:

Clays A clay 2s0il° is characterized as having greater than 20% of its particlesn<ir2 size. This option is
appropriate for those seeking approval* of a polymer for use in any soil conditiors(itjay other).

Silts A silt @soil° is characterized as having less than 2§i%s particles < 2rm in size AND greater than
20%of its particles 2-2%m in size. This option is appropriate for those seeking approval* of a polymer
for use only in silt soils. The 2-2Bm size is representative of fine to medium silt soils.

Site-Specific Useof a site-specific 2s0il® provides an alternative for those seeking approval* of a polymer that may
be customized for optimum performance (in both terms of suspended sediment removal and amount of
polymerused) at a particular site. The results of a mechanical soil analysis characterizingstiik site
sampleparticle size composition must be provided. The results of this analysis should be submitted with
the results of the standpipe test entered on the a8Standgsp®adteSheet.® This option is provided since
eachsite will have at least slight é#rences, if not significant dérences, in soil chemical and physical
characteristics.These diierences may influence thefegtiveness of any given polymer

Indicate which 2soil° type is used in the standpipe test on the data sheet Ligiel fype Used.°

*  Note that final approval of a polymer is granted only after it is demonstrated through both the standpipe and field tests
thatthe polymer is déctive and can be fefctively applied.

2. Mix the solutions by completely inverting each graduated cylinder 3 times.

3. Addpolymer mixture to each graduated cylind&he volume and concentration of polymer added is the manufécturer
or suppliets choice, but must include a set volume and a gradiélavaf to 2high® concentrations. The volume and each
polymerconcentration mudie recorded on the data sheet. The purpose is to determine the lowest polymer midure con
centrationneeded to achievefettive removal of suspended solids. Ultimately the least amount of polymer mixture
neededo achieve optimal performance should be used in the field.

A minimum gradient of five polymeamixture concentrations is used to achieve the above stated purpose. The purpose
of the five concentration gradient is to attempt to pinpoint the concentration that achieves optimal removal of suspended
solids(i.e. least amount of polymer mixture required to remove a minimum of 95% of the suspended solids). This gradient
should be stitiently wide to show a range effectiveness in removing suspended solids (with at least one, but preferably
more,meeting the 95% removal level). A second goaisifig a minimum of five concentrations is to avoid the occurrence

of false negative outcomes in the polymer approval process. By having more concentrations across a gradient it is more
likely to find truly efective concentrations that are less than the use restriction value. As is grapbigialtiyd in Figure

[, a polymer mixture will not be approved for field testing, and thus for inclusion é¥thiéits effective concentration
(asdetermined in this laboratory stand pipe test) is greater than the use restriction value.

4. Mix the solutions by completely inverting each graduated cylinder 3 times.
Let the solution in each graduated cylinder settle for 5 minutes.
6. Determine the percent suspended solids reduction in each graduated cylinder as follows:

a. Heat/dryone evaporating or drying dish at 103 + 10%or 1 hour for each graduated cylind&tore the dishes
in a desiccator until needed (steps b).

b. Weigh a dish out to at least one, and preferably more decimal points. Record this weight on the data sheet.

c. Collect20 ml from within one of the graduated cylinders at the 1 liter mark and place in a preweighed evaporating
or drying dish (from step a). Repeat steps b and ¢ for each of the other graduated cylinders.

d. Evaporate and dry each of the 20 ml samples from step b & f8 at least 1 hour

e. Cool each dish with sample in a desiccator to balance temperature
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f. Weigheach dish with sample. Record this weight on the data sheet.

g. Subtracthe weight of the dried dish (from step b) to determine the weight of the solids from the sample. Record
this weight on the data sheet.

* These methods folloywvith slight modification, those of Standard Methods 2540 B. (1989).

7. Thepolymer passes thisfettiveness test if it achieves95 % reduction of suspended solids. Thud5 % reduction
is achieved if the weight of the solids iim the sample i3 0.2 mg.

2000 mit = 20 mi3 : X = 10 mg/L
1000 mg/L2 X 4

1 = volume of solution in the cylinder

2 = suspended solids concentration in the cylinder& % reduce
tion

3 = volume of sample taken from 1 L mark of the cylinder

4 = sample solids concentration needed to achied& % reduction

10 mg X L X 20 ml = 0.2mg
L 1000 ml

8. A photocopy of the completed data sheet should be sent to the following addressZfOmikview:
New Products EnginegwisDOT, Technology Advancement, 3502 Kinsman Blvd., Madison, WI 53704.

References:

Owens,D.W,, P Jopke, D.WHall, J. Balousek, and A. Roa. 208il eosion fom two small construction sites, Dane County
WisconsinU.S. Geological Survey Fact Sheet FS-109-00, 4 p.

StandardViethods Committee. 1989. 2540 Solids. In L.S. Clesceri, A. E. Gregmel R.R. flussell, eds Standad Methods
for the Examination of ¥fer andWastewater1 7t Edition. American Public Health Associationaghington, DC. pp. 2-72
-2-73.
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Interim Sediment Contiol
Water Application of Polymers
STANDPIPE TEST DATA SHEET

Date(s):

Testing Laboratory:

Analyst(s) Initials:

Polymer Name:

Manufactur er Name:

Volume of Polymer Mixture Used:

/ Soil Type Used: Clay Silt Site-Specific Soil

(mechanical analysis results enclosed)

Polymer Mixtur e . .
ancentration Final Weight of
(mg/L or % solution) Pre With Sample Solids Sample

Weight of Evaporating/Drying Dish

Which polymer mixture concentration(s) achievefibetive ( 95%) reduction of suspended solids (i.e. fimalght3 0.2
mg solids)?

Notes/Comments:

Please send a photocopy of this completed data sheet to:

New Products EngineeWisDOT, Technology Advancement, 3502 Kinsman B
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Erosion Control
Land Application of Anionic Polyacrylamide
1050 (07/01)
Department of Natural Resources
Conservation Practice Standard

l. Definition

Theland application of products containing watersoluble anionic polyacrylamidé)®s temporary soil binding agents to
reduce erosion.

. Purpose
The purpose of this practice is to reduce erosion from wind and water on construction sites and agricultural lands.

Il. Conditions Where Practice Applies

This practice is intended for direct soil surface application to sites where the timely establishment of vegetation may oet be feasi
ble or where vegetative cover is absent or inadequate. Such areas may include agricultural lands where plant residoes are inade
guateto protectthe soil surface and construction sites where land disturbing activities or winter shutdown prevent establishment
or maintenance of a cover crop. This practice is not intended for application to surface waters of the state as definestdy the W
consinDepartment of Natural Resources (WDNR) ch. NR 102.

V. Federal, State and Local Laws

Anionic PAM application shall comply with all federal, state, and local laws, rules or regulations governing afilnichie
operatoris responsible for securing requineermits. This standard does not contain the text of the federal, state, or local laws
governinganionic AM.

V. Criteria

A. Toxicity Criteria. Anionic RM mixtures shall be environmentally benign, harmless to fish, aquatnisms, wilde
life, and plants. AnionicAM mixtures shall be non-combustible.

1. CationicPAM shall not be used at any level because its toxicity to aquatic test species occurs at very lowaoncentra
tions.

2. Anionic PAM mixtures shall have _ .05% free acrylamide monomer by weight as established by the Food and Drug
Administration(FDA) and the Environmental Protection AgencyAEP

3. Eachmanufacturer or supplier shall provide to the WDNR acute toxicity test data from a certified lab, as defined
in ch. NR149 \i6. Adm. Code, for their anionicA® mixture. Procedures specified in the 2State af®tinsin
Aquatic Life Toxicity Testing Methods Manual®°, WDNR, as referenced in s. NR 219.@1,Aim. Code shall
beused. The WDNR use restriction shall be developed from this data.

4. Usersof anionic RM mixtures shall obtain and follow all Material Safety Data Sheet requirements, manufacturer
recommendationgnd WDNR use restrictions.

B. Application Criteria

1. Themanufacturer or supplier shall provide a prodexgiration date for anionicA® mixtures based on product
expirationdate of RM in pure form. The manufacturer or supplier shall provide general written applicatitoe
ods,based on site conditions, such as slope and soil type.

2. Applicationrates shall not exceed manufactlgavritten application rate recommendations that shall not exceed
the WDNR use restrictions.

3. Maximumapplication rates, in parts per million (ppm or mg/L or mg/kg), shall be detertyrmdltiplying 1.4
by the number of pounds applied per acre. This number shall be less than or equal to the WDNR use restriction.
Higher concentrations of anionicA® mixtures may actually decreasdesftiveness. Repeated applications of
anionicPAM mixtures may be applied, if necessaryensure adequatdeadtiveness.

4. The application method shall provide uniform coverage to tigettarea and avoid drift to non-tgat areas.
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5. Themanufacturer or supplier shall provide written instructions to insure proper, sébesgie, and mixing of their
product.

Anionic PAM mixtures shall be used in conjunction with other Best Management Practices (BMPs).
When used on bare soil, without seed or mulch, anioki¢ Rixtures shall be used on slopes 2.5:1 or flatter

Anionic FAM mixtures shall not be applied to channel bottoms.

© © N o

Theapplicator of anionicAM mixture shall document, at the time of application, the followiragne of applicae

tor, application rateer acre, date applied, product type, weather conditions during application, and method of

application.Copies of this documentation shall be entered into the contsantonitoring log oproject diary and
madeavailable upon request.

10. Unusediquid anionic AM mixtures shall be minimized. Excess material shall not be applied at a rate greater than
the maximum application rate. Disposal shall not occur in stormwater conveyance systems (ie. Storm swer man

holes,storm sewer inlets, ditches, and culverts).
C. Product Approval Criteria

1. Toxicity test results shall be reviewed by the WDNR and shall receive a written poséuetstriction. dxicity
testresults shall be submitted toat®rQuality Standards Section, WDNR, 101 Souttbgéler St.,.B. Box 7921,
Madison,WI 53707, as a pre-qualification for field testing.

2. Anionic PAM mixtures shall achieve _ 80% reduction in soil loss as measured by a 1 hour storm duration 2°/hour
rainfall simulator test performed in accordamdth methods used by Bubenzer and Patterson (1982) as a meequali

fication for field testing.

3. Performancef anionic RM mixtures shall be verified and field-tested by théslWOT or other W6DOT-desigee
natedfacility.

4. TheWisconsin Department ofr@nsportationErosion Control Storm ¥fer + Product Acceptability List Comiast
tee (ECSW), will review and approve products as per the process set fortisXOWs FAL. Only products
approved for use in Wisconsin may be usedCopies of the RL are available dfthe State DOT welite:
http://www.dot.state.wi.us/dtid/bhc/pal.htmQuestions may be sent to: New Products EngiéeDOT, Techce
nology Advancement, 3502 Kinsman Blvd., Madison, WI 53704.

VI. Considerations
The following are additional recommendations, which may enhance the use of, or avoid problems with the practice.

A. Adding seed to the anionidA®1 mixture may provide additional erosion protection beyond the life of the aniaMc P

B. Mulchingis typically needed to protect the seed from tlfeces of wind and sun. Seed germinati®mot enhanced
or impeded by the anionicA®I mixture.

C. Usinga minimum 30 ft setback when applying aniordvPmixture near surface waters of the state is recommended.

D. Applying anionic AM mixture to soil may provide benefits of improved water qualitffltration, soil fertility, and
visibility by reducing wind and water erosion.

For erosion control, the anioni&\M mixture may be applied upgradient of lands planted in food crops.

F.  Application of anionic BM mixture may be particularly &fctive in the following situations:
During rough grading operations
Phased construction projects
Stockpiles
After final grading and before paving or final seeding and planting
Sites having a winter shutdown
Agricultural lands where plant residues are inadequate
Sites receiving final landscaping, but where adequate vegetation cannot be established prior to winter

G. Application of anionic RM mixture may not be as fefctive in the following situations:
When the soil surface is pure sand or gravel with no fines.
When applied over snow cover

H. Visible tracer or colorant to visually track application is recommended.
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I.  Anionic PAM mixtures may be applied in liquid and granular forms.

J.  Applicationrates of anionicAM mixtures may need to be adjusted based ortygud, slope, and type of erosiondar
geted(ie. wind or water). Based on manufactiseecommendations, higher application rates may be necegsamy
appliedin granular form.

K.  Anionic PFAM mixtures combined with water are very slippery and can be a safety hazard. Care must be taken to prevent
spills of anionic RAM mixtures onto paved surfaces. During an application of anioki¢ Rixture, prevent over-
sprayfrom reaching pavement, as pavement will become slippery

L. Care should be taken when applying aniodi&/Rnixtures in liquid form on saturated slopes due to the possibility
of slope structural failure. AnionicA®1 mixtures may be applied to steeper slopes when used with other erogmon con
trol BMPs such as seed and mulch or erosion mat.

VII.  Specifications

Erosioncontrol and stormwater plans specifying anioditRnixtures for erosion control shall be in keeping with this standard
andshall describe the requirements for applying the practice to achieve its intended purpose.

VIIl.  Operation and Maintenance

Maintenancewill consist of reapplying anionic®® mixtures to disturbed areas, including high usditrafeas, which interfere

in the performance of this practice. Anioni&N? mixture may lose its éctiveness in as little as two months due to weather
conditions.Anionic FAM mixtures should be reapplied in areas where wind or rill erosion is apparent and whenever an area
hasbeen graded, driven upon, or otherwise disturbed since the amrddiimixture was last applied.

IX. References

BubenzerG.D., and Patterson, A.Hntake Rate: Sprinkler InfilometerMethod of Soil Analysis, Part 1 Physical and Minezal
ogicalMethod, Second Edition, Chapter 33, pp. 845-870. (Agronomy Monograph Seri&882),Managing Irrigation-Ince
duced Eosion And Infiltration Wh Polyacrylamide, Ryceedings Fom First Confeence University of Idaho Miscellaneous
PublicationNo. 101-96, (Kimberly Idaho, USDA-ARS Northwest Irrigation and Soils Research Lab, 1996).

Roa-EspinosaA., BubenzerG.D. and Miyashita, E., Sediment and Réi@wntrol on Construction Sites Using Four Apptiea
tion Methods of Polyacrylamide Mix, National Conference onl3 for Urban Vdter Resource Management and Protection,
Chicago, February 7-10, 2000, pp. 278- (£F2000).

Roa-EspinosaA., BubenzerG.D. and Miyashita, EDetermination of RM Use in Eosion Contol on Construction Sitedst
Inter-RegionalConference on Environment-&@ter: Innovative Issuds Irrigation and Drainage, Lisbon, Portugal, September
1998(Portuguese National Committee of ICID, 1998).

Roa- Espinosa, AAre thele Safety Concerns or Envitmental Concerns withARM? (Dane County Land Conservation Depart
ment,1997).

Sojka,R.E. and Lentz, R.D., 2AAM Primer: A brief history of RM and PAM related issues,bttp://kimberlyars.usda.gov/
pamprim.ssi(Kimberly, ID: USDA-ARS Northwest Irrigation and Soils Research Lab, 1996).

WisconsinAdministration Code (\8.Adm.Code), Department of Administratidregislative Reference Bureau, Section 35.84
of the statutes (available at depository public libraries, most law school libraries, and online: httpefewmstate.wi.us/rsb/
code/index.html).

Specialrecognition goes to Steve DeckéiConstruction Fabrics & Materials Corp. (CFNBteve was invaluable during the
developmenof this technical standard because of his extensive field experience, his personal commitment to funding the
researcHor toxicity testing, his vision and his steadfast determination to find an environmentally safieethcefrosion came

trol product.
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Mulching For
Construction Sites
1058 (06/03)
Wisconsin Department of Natural Resources

Conservation Practice Standard
Note: Words in the standard that are shown in italicsdaseribed in X. Definitions. The words are italicized the first time they are used.

l. Definition
Mulchingis the application of ganic material to the soil surface to protect it from raindrop imgratioverland flow Mulch
coversthe soil and absorbs the erosive impact of rainfall and reduces the flow velocity &f runof
Il. Purpose
This practice may be used to:
Reduce soil erosion
Aid in seed germination and establishment of plant cover

Conserve soil moisture

M. Conditions Where Practice Applies
This practice may be applied on exposed soils as a temporary control where soil grading or landscaping has taken place or in
conjunction with temporary or permanent seeding. Mulching is generally not appropriate in areas of concentrated flow
V. Federal, State, and Local Laws
Usersof this standard shall comply with applicable federal, state and local laws, rules, regulations or permit requirebaents gov
erningmulching. This standard does not contain the text of federal, state, or local laws.
V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Site Preparation:

Soil surface shall be prepared prior to the application of mulch in order to achieve the desired purpose and to ensure optimum
contactbetween soil and mulch. All areas to be mulched shall be reasonably free of rills and gullies.

B. Materials:

Mulch shall consist of natural biodegradable material such as plant residue (including but not listitag tay wood
chips,bark and wood cellulose fiber), or other equivalent materials fidisat dimensiondepth or thickness) and durabil
ity to achieve the intendedfect for the required time period.

Mulch shall be environmentally harmless to wildlife and plants. Materials such as gravel, plastic, fabric, sawdust, municipal
solid waste solid waste bymrductd, shredded papeand non-biodegradable products shall not be used.

Mulch shall be free of diseased plant residue (i.e. oak wiious weedeeds, harmful chemical residues, heavy metals,
hydrocarbonsnd other known environmental toxicants.

Marsh hay shall not be used as mulch in lowland areas but may be used on upland sites to prevent thansasaas of
non-native species (i.e. reed canary grass) commonly found in marsh hay

Straw and hay mulch that will be crimped shall have a minimum fiber length of 6 inches.

Wood chips or wood bark shall only be used for sites that are not seeded.
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VI.

C. ApplicationRate:

1. Mulchshall cover a minimum of 80% of the soil surface for unseeded areas. For seeded areas, mulplaskdll be
looseand open enough to allow some sunlight to penetrate and air to circulate but still cover a minimum of 70%
of the soil surface.

2. Mulchshall be applie@t a uniform rate of‘t to 2 tons per acre for sites that are seeded, and 2 to 3 tons per acre
for sites that are not seeded. This application results in a layetoof2 inches thick for seeded sites, and tb
3 inches thick for sites not seeded.

3. Wood chips or wood bark shall be applied at a rate of 6 to 9 tons per acre to achieve a minimum of 80% ground
cover This application should result in a layer of wood chips or wood%adk1¥2 inches thick.

D. Mulch Anchoring Methods

Anchoringof mulch shall be based on the type of mulch applied, site conditions, and accomplished by one of the following
techniques:

1. Crimping

Immediatelyafter spreading, the mulch shall be anchored by a mulch crimper or equivalent device consisting of
aseries of dull flat discs with notched edges spaced approximately 8 inches apart. The mulch shall be impressed
in the soil to a depth of 1 to 3 inches.

2. Polypropylene Plastic, or Biodegradable Netting
Apply plastic netting over mulch application and staple according to manufastt@eommendations.
3. Tackifier

Tackifier shall be sprayed in conjunctiaith mulch or immediately after the mulch has been placackifiers
mustbe selected frorthose that meet thei®DOT Erosion Control Product Acceptability Lis{B. Asphalt
basedbroducts shall not be applied.

The tackifiers shall be applied at the following minimum application rates per acre:

a. Latex-Base:mix 15 gallons ofidhesive (or the manufactuerecommended rate which ever is greater) and
aminimum of 250 pounds of recycled newsprint (pulp) as a tracer with 375 gallons of water

b. GuarGum: mix 50 pounds of dry adhesive (or the manufactirecommended rate which ever is greater) and
aminimum of 250 pounds of recycled newsprint (pulp) as tracer with 1,300 gallons af water

c. OtherTackifiers: (Hydrophilic Polymers) mix 100 pounds of dry adhesive (or the manufastieeonce
mendedate which ever is greater) and a minimofi250 pounds of recycled newsprint (pulp) as a tracer with
1,300gallons of water

Considerations
Wood products typically absorb available soil nitrogen as they degrade, thus making it unavailable for seed.

Theuse of mulch behind curb and gutter may not be desirable unless anchored by netting, because airfrorbulence
nearbytraffic can displace the mulch. Consider the use of erosion mat or sod as an alternative.

In areas where lawn type turf will be established, the use of tackifiers is the preferred anchoring method. Crimping
will tend to leave an uneven surface and plastic netting can become displaced and entangled in mowing equipment.

A heavier application of mulch may be desired to prevent seedlings from being damaged by frost.

It may be beneficial to apply polyacrylimide in addition to mulch. Refer to WDNR Conservation Practice Standard
(1050)Erosion Control Land Application of Anionic Polyacrylamide for information about the advantages and proper
useof polymers.

Concentrated flows above the site where mulch is applied should be diverted.
Mulch should be placed within 24 hours of seeding.

Mulching operations should not be performed during periods of excessively high winds that would preclude the proper
placemenbf mulch.

Materials such as gravel may béeefive for erosion control but are not considered mulches.
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VII.  Plans and Specifications

A. Plansand specifications for mulching shall be in keeping with this standard and shall describe the requirements for
applyingthe practice to achieve its intended purpose. The plans and specifications shall address the following:

1. Type of mulch used
2. Application rate
3. Timing of application
4. Method of anchoring
B. All plans, standard detail drawings, or specifications shall include schedules for installation, inspection, amed mainte
nance.The responsible party shall be identified.
VIIl. Operation and Maintenance

Mulch shall, at a minimum, be inspected weekly and within 24 hourseafey precipitation event that produces 0.5 inches
of rain or more during a 24 hour period.

Mulch that is displaced shall be reapplied and properly anchored. Maintenance shall be completed as soon as possible with con
siderationto site conditions.

IX. References

WisDOT's Erosion Control Product Acceptability ListAP) can be found on the BDOT web site: http://wwwdot.wisconce
sin.gov/business/engrserv/pal.htRrinted copies are no longer being distributed.

X. Definitions

Noxiousweed(V.B): Any weed a governingody declares to be noxious within its respective boundaries. The Statecohd#
sin list of noxious weeds can be found in s. 66.0407, Stats.

SolidWaste Bypoducts(V.B): Includes industrial, commercial, residential, and agricultural wastes that have been processed,
incineratedpr composted and still contain iganic wastes such as glass and metal®masic wastes including plastics, tex
tiles, rubber leather and other miscellaneousgyanic wastes which may be toxic or hazardous in nature.
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Non-Channel Erosion Mat
1052(08/03)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italicsdaseribed in X. Definitions. The words are italicized the first time they are used.

l. Definition

A protective soil cover made of strawood, coconut fiber or other suitable plant residue, or plastic fibers formed into a mat,
usuallywith a plastic or biodegradable mesh on one or both sides. Erosion mats are rolled products availablaietiesy
andcombinations of material and with varying life spans.

. Purpose

The purpose of this practice is to protect the soil surface from the erofiee @frainfall and preversheet essionlduring

the establishment of grass or other vegetation, and to reduce soil moisture loss due to evaporation. This practice applies to both
ErosionContol Revegetative Mats (ECRMndTurf-Reinforcement Mat¢TRM).

M. Conditions Where Practice Applies

This standard applies to erosion mat selection for use on erodible slopes.

This standard is not for channel erosion; for channel applications reference WDNR Conservation Practice Standard (1053)
ChannelErosion Mat.

V. Federal, State, and Local Laws

Usersof thisstandard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements gov
erningthe use and placement of erosion mat. This standard does not contain the text of federal, state, or local laws.

V. Criteria

This section establishes the minimum allowable standards for design, installation and performance requirem&kiscoOuody
sin Department of fansportation (WDOT) Erosion ControProduct Acceptability List @) approved mats will be accepted
for use in this standard.

Slopeand slope length shall be taken into consideration. This information can be found in the Slope Erosion Control Matrix
located in the RL.

To differentiate applications Erosion mats argamized into three Classes of mats, which are further broken down into various
Types.

A. Classl: A short-term duration (minimum of 6 months), light dutyganic mat with photodegradable plastic or baede
gradablenetting.

1. Type Az Use on erodible slopes 2.5:1 or flatter
2. Type B * Double netted product for use on erodible slopes 2:1 or.flatter

B. Classl, Urban: A short-term duration (minimum of 6 monthght duty, organic erosion control mat for areas where
mowing may be accomplished within two weeks after installation.

1. Urban, ypeA + Use on erodible soils with slopes 4:1 or flatter
2. Urban, ype B £ A double netted product for use on slopes 2.5:1 or flatter
C. Class II: A long-term duration (three years or greatemyaaic erosion control revegetative mat.
1. Type A £ Jute fiber only for use on slopes 2:1 or flatter for sod reinforcement.
2. Type B * For use on slopes 2:1 or greater made with plastic or biodegradable net.

3. TypeC + A woven mat of 100% ganicfibers for use on slopes 2:1 or flatter and in environmentally and hielogi
cally sensitive areas where plastic netting is inappropriate.
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VI.

VII.

VIII.

A.

B.

SAFETY AND PROFESSIONAL SERICES SPS 320-325 APPENDIX

Classlll: A permanent 100% synthetic ECRM or TRM. Either a soil stabiligpe™ or Class I, fipe A or B erosion
matmust be placed over the soil filled TRM.

1. Type A £ An ECRM for use on slopes 2:1 or flatter
2. Type B or C + A TRM for use on slopes 2:1 or flatter
3. Type D £ A TRM for use on slopes 1:1 or flatter
Material Selection

1. Formats that utilize netting, the netting shall be bonded to the parent material to prevent separation of the net for
thelife of the product.

2. For urban class mats the following material requirements shall be adhered to:

a. Only 100% oganic biodegradable netted products are allowed, including parent material, stitchingpand net
ting.

b. Thenetting shall be stitched with biodegradable thread/yarn to prevent separation of the net from pament mate
rial.

c. All materials and additive components used to manufacture the anchoring devices shall be completely biode
gradableas determined by ASTM D 5338.

d. Mats with photodegradable netting shall not be installed after Septefiber 1
Installation
1. ECRMs shall be installed after all topsoiling, fertilizing, liming and seeding is complete.

2. Themat shall be in firm and intimate contact with the soil. It shall be installed and anpbothd manufacturer
recommendation.

3. TRM shall be installed in conjunction with the topsoiling operation and shall be followed by ECRM installation.

4. Attime of installation, document tlmeanufacturer and mat type by retention of material labels and manufacturer
installationinstructions. Retain this documentation until the site has been stabilized.

Considerations

Urban mats may be used in lieu of sod.

Documentatiorof materials used, monitoring logs, project diary and weekly inspection forms, including erosion and

stormwatemanagement plans, should be turned over to the authorityechaith long term maintenance of site.

Plans and Specifications

Plansand specifications for installing erosion mat shall be in keeping with this standard and shall describe tbe require
mentsfor applying the practice to achieve its intended purpose pléine and specifications shall address the fatow

ing:

1. Locationof erosion mat

2. Installation Sequence

3. Material specification conforming to standard

All plans, standard detail drawings, or specifications shall include schedule for instahapetion, and mainte
nance.The responsible party shall be identified.

Operation and Maintenance

Erosionmat shall at a minimum be inspected weekly and within 24 hours after every precipitation event that produces
0.5inches of rain or more during a 24-hour period.

If there are signs of rilling under the mat, install more staples orfregueent anchoring trenches. If rilling becomes
severe enough to prevesgtablishment of vegetation, remove the section of mat where the damage has occurred. Fill
theeroded area with topsoil, compact, reseed and replace the section of mat, trenching and overlapping ends per manu
facturer'srecommendations. Additional staking is recommended near where rilling was filled.
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C. If the reinforcing plastic netting has separated from the mat, remove the plastic and if necessary replace the mat.

D. Maintenance shall be completed as soon as possible with consideration to site conditions.

IX. References

WisDOT 2Erosion Control Product Acceptability Liste is available online at http://nd@tvwisconsin.gov/business/engrserv/
pal.htm. Printed copies are no longer distributed.

X. Definitions

Sheet and Rill Ersion (1) Sheet and rill erosion is the removal of soil by the action of rainfall and shallow overland runof
It is the first stage imater erosion. As flow becomes more concentrated rills odssiisoil detachment continues or flow
increasegills will become wider and deeper forming gullies.

ErosionContol Revegetative Mats (ECRM) (IBrosion control revegetative mats are designed piddloed on the soil surface.

Turf- Reinforcementats(TRM) (11) : Turf- reinforcemenmats ae permanendevices constructel from various types
of synthetic materiak and buried below the surface o help gabilize the ©il. TRMs nust be uised in conjunction with an
ECRMor an goprovel Type A il stabilizer.
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SedimentBale Barrier
(Non-Channel)
1055(08/03)
Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standarthat are shown in italics are described in IX. Definitions. The words are italicized the first time they are used.

l. Definition

A temporary sediment barrier consisting of a row of entrenched and anchored straw bales, hay bales or equivalent material used
to intercept sediment-laden sheet flow from small drainage areas of disturbed soil.

. Purpose

The purpose of this practice is to reduce slope length of the disturbed area and to intercept and retain transported sediment from
disturbedareas.

M. Conditions Where Practice Applies
A. This standard applies to the following applications where:

1. Erosionoccurs in the form afheet and rill evsiont. There is no concentration of water flowing to the bardeagoe
nel erosion.

2. Where adjacent areas need protection from sediment-laderf.runof

3. Effectiveness is required for less than 3 months.

4. Conditions allow for the bales to be properly entrenched and staked as outlined in the Criteria Section V
B. Under no circumstance shall sediment bale barriers be used in the following applications:

1. Belowthe ordinary high watermark or placed perpendiculfiow in streams, swales, ditches or any place where
flow is concentrated.

2. Where the maximum gradient upslope of the sediment bale barriers is greater than 50% (2:1).

V. Federal, State, and Local Laws

Usersof thisstandard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requir@nents gov
erning the use and placementludé sediment bale barridrhis standard does not contain the text of federal, state, or local laws.

V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Placement

1. Ata minimum, sediment bale barriers shall be placed in a singléemgthwise on the contquwith the ends of
adjacensediment bale barriers tightly abutting one anotfibe holes between bales shall be chinked (filbgd
wedging)with straw hay or equivalent material to prevent water from escaping between the bales.

2. The maximum allowable slope lengths contributing riitmf sediment bale barrier are specifiedabl@ 1.
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Table 1
Slope Barrier Row Spacing
<2% 100 feet
210 5% 75 feet
5t0 10% 50 feet
10 to 33% 25 feet
33 to 50% 20 feet
> 50% Not Permitted

VI.

VII.

VIII.

A. Sedimentbale barriers shall, at a minimum, be inspected weekly and withio@4 after every precipitation event

3. Sediment bale barriers shall not be placed perpendicular to the contour

4. The end of the sediment bdlarrier shall be extended upslope to prevent water from flowing around the barrier
ends.

Height+ Installed sediment bale barrier shall be a minimum of 10 inches high and shall not exceed a maximum height
of 20 inches from ground level.

Anchoring and Support

1. Thebarrier shall be entrenched and backfilled. A trench shall be excavated the width of a sediment bale barrier and
thelength of the proposed barrier torinimum depth of 4 inches. After bales are staked and chinked, the excavated
soil shall be backfilled and compacted against the baBaaukfill to ground level on the down slope side. On the
upslopeside of the sediment bale barrier backfill to 4 inches above ground level.

2. Atleast two woodstakes, 2T° or 2U° steel posts, & inch rebar driven through at equidistance along the centerline
of the barrier shall securenchor each bale. The minimum cross sectional area for wood stakes shall be 2.0 by
2.0 inches nominal. The first stake in each Ishlglbe driven toward the previously laid bale to force the bales
togetherStakes shall be driven a minimum 12-inches into the ground to securely anchor the sediment bale barriers.

3. Balesshall be installed so that bindings are oriented around the sides rather than along the tops and bottoms of the
balesin order to prevent deterioration of the bindings.
Considerations

Improper placement as well as improper installation and maintenance of sediment bale barriers will significantly
decreas¢he efectiveness of this practice.

Sediment bale barriers should not be used upslope of the disturbed area.
A double row of sediment bale barriers may be installed in areas where additional protection is needed.
For safetyplace all anchoring flush with the sediment bale barrier or cap any exposed anchoring device.

Plans and Specifications

Plansand specification®or installing sediment bale barriers shall be in keeping with this standard and shall describe
the requirements for applying the practice to achieve its intended purpose. The plans and specifications shall address
the following:

1. Location of sediment bale barrier

2. Contributory drainage area

3. Schedules

4. Standard drawings and installation details

5. Restoration after removal

All plans, standard detail drawings, or specifications shall include schedule for instahapestion, and mainte
nance.The responsible party shall be identified.

Operation and Maintenance

thatproduces 0.5 inches of rain or more during a 24-hour period.
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B. Damaged or decomposed sediment bale barriers, any undercutting, or flow channels around the end of the sediment
balebarriers shall be repaired.

C. Sediment shall be properly disposed of once the deposits reach 1/2 the height of the sediment bale barrier

D. Sedimenbale barriers and anchoridgvices shall be removed and properly disposed of when they have served their
usefulnessbut not before the upslope areas have been permanently stabilized.

E. Anysediment deposits remaining in place after the sediment bale barrier is no longer required shall be dregsed to con
form to the existing grade, prepared and seeded.
IX. Definitions

Channelerosion(lll.A.1): The deepening and widening of a channel due to soil loss caused by flowingAsaiéis become
largerand flows begin to concentrate soil detachnoatrs primarily as a result of sheghe transport capacity of the flow
in a channel is based on the availability of sediment and is a monatomic function of velocity

Sheetand Rill Epsion(lll.A.1): Sheet and rill erosion is the removal of dwjlthe action of rainfall and shallow overland rdinof
It is the firststage in water erosion. As flow becomes more concentrated rills dccaoil detachment continues or flow
increasestills will become wider and deeper forming gullies.
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SedimentBasin
1064(03/06)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italicsdaseribed in X. Definitions. The words are italicized the first time they are used.

l. Definition

A sediment control device constructed with an engineered outlet, formed by excavatiamankment to intercept sediment-
ladenrunof and retain the sediment.

Il Purposes

Detain sediment-laden runbfrom disturbed areas for didient time to allow the majority of the sediment to settle out.

I, Conditions Where Practice Applies

Sedimenbasins are utilized in areas of concentrated flow or points of digctaring construction activities. Sediment basins
shallbe constructed at locations accessible for clean out. Site conditions must allow fotorbealirected into the basin.

Sedimenbasins are designed to be in place until the contributory drainage area rstalbiéizad. Sediment basins are tenapo

rary and serve drainage aragsto 100 acres however other conservation practices are often more economical for smatler drain
ageareas. For drainage areas smaller than 5 acres sediment w#pk ohecks may be applicable; for design criteria refer

to WDNR conservation Practice Standard Sedimeap 71063) or Ditch Check (1062).

Designto WDNR Conservation Practice Standardt\Wetention Basin (1001) when a permanent stormwater basin is required.

IV. Federal, State, and Local Laws

Usersof thisstandard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requir@ments gov
erningthe use and placement of sediment basins. This standard does not contain the text of federal, state, or local laws.

V. Criteria

This section establishes the minimum standards for design, installation and performance requirements. Sedimesgteasins
ing these design criteria are deemed 80féctf/e by design in trapping sediment.

A. Timing = Sediment basins shall benstructed prior to disturbance of up-slope areas and placed so they function during
all phases of construction. Sediment basins shall be placed in locations whefréroumadisturbed areas cdre
divertedinto the basin.

B. Sizing Criteriat Properly sized sediment basins are mofecéfe at trapping fine-grained particles than sediment
traps. Specific trapping dtiency varies based dhe surface area and the particle size distribution of the sediment
entering the device. See Figure 1 for clarification of terms. Attachment 1 includes a sample design problem.

TreatmentSurface Aea+ Thesurface area of the sediment basin measured at the invert of the lowest outlet. The treatment
surfacearea shall be sized based on the texture of the soil erttexidgvice and the peak outflow during the 1-y&drhour
designstorm using Equation 1:

Sa=1.2* (Gut/ Vo)

Where:

S, = Treatment surface area measured at the invert of the lowest outlet of sediment basin (square feet)
Jout = Peak outflow (cubic feet / second) during the 1-y@drhour design storm for the principal outlet

Vs = Particle settling velocity (feet/second)

1.2= EPA recommended safety factor
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Particlesettling velocities\{s) shall be based on representative soil class as follows:

a. Soil Class 1vg = 1.2*103 ft/sec
b. Soil Class 2vs = 7.3*10° ft/sec
c. Soil Class 3vs = 1.2*10°5 ft/sec

Note: Particle settling velocities calculated assunmargpecific gravity of 2.65 and a water temperature of 68 degrees Fahrenheit.

Soil Class 1 includes particles greater than 20 microns generally corresponding to sand, loamy sand, and sandy
loam.

Soil Class 2 includes particles between 5 and 20 microns generally corresponding to loam, silt, and silt loam aggre
gatesas transported in rurfof

Soil Class3 includes particles between 2 and 5 microns generally corresponding to clay loam, sitycttzsty
aggregatess transported in rurfof

Therepresentative soil class shall be selected based on the dominant textural class of the soil entering the device.

The treatment surface area of sediment basins can be reduced when used in conjunction \ajiplied{sslyce

mers. When employing polymers, size the treatment surface area for controlling fine soils (Class 3) usiag the set
tling velocity for medium soils (Class 2). When designing for medium sized soils (Class 2) use the settling velocity
for coarse soils (Class 1). See WDNR Conservation Practice Standard Sediment\Uatetrépplication of
Polymers(1051) for criteria governing the proper use and selection of polymers.

Depth below Teatment Surface Area + The depth below the treatment surface area as measured from the invert
of the lowest outlet of the sediment basin shall be a minimum of 5 feet deep (2 feet for sediment storage plus 3 feet
to protect against scour/ resuspension) and a maximum of 10 feet deep to limit the potential for thermadestratifica
tion.

Dueto side slope requirements and safety shelf considerations it mayhétdd maintain Seet of depth for the
entiretreatment surface area. Therefore, 50% of the total treatment surface area shall be a minimum of 5 feet deep.
For basins less than 5,000 square feet, maximize the area of 5 feet depth.

Interior side slopes below the lowest invert shall be 2:1 (horizontal: vertical) or flatter to maintain soil stability

While a permanent pool of water below the lowest invert foaw, it is not required to be maintained through
irrigation or installation of a liner system.

Active Storage Wlumet The volume above the treatment surface area shall be calculated using one of the following methods:

a. Themethod outlined in TR-55 for determining the storage volume for detention basins. This can beeaccom
plishedby using Figure 2 where:

0o = Peak outflow (cubic feet / second) during the 1-y@drhour design storm for therincipal outlet calcoe
latedusing Equation 1 (see sectiorB\W).

gi = Calculated peak inflow or rurfafate (cubic feet / second) during the 1-ye24-hour design storm.

Vr = Calculated volume of runiofrom the 1-year 24-hour design storm for the entire contributory area with
the maximum area of disturbance characterized as bare soil.

Vs = Is the required active storage volume determined using Figure 2.

b. Theactive storage volume may be calculated based on routing the,2¢dasur storm provided the principal
outletrequirements stipulated in sectiolD\2 are maintained. This method will require the use of a model.

Note: Both these methods require iterative calculations.

Shapet The length to width ratio of the flow path shall be maximizithl a goal of 3:1 or greateirhe flow path is consig
eredthe general direction of water flow within the basin including the treatment surface area and any forebay

Embankment& Earthen embankments shall be designed to address potential risk and structural integrstycissues

asseepage and saturation. All constructed earthen embankments shall meet the following criteria.
1. The base of the embankment shall be stripped of all vegetation, stumps, topsoil andjattienuatter

2. Sideslopes shall be 3:1 or flatteFhe minimum embankment top width shall be adequate to provide structural
stability. Where applicable the top width shall be wide enough to provide maintenance access.
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VI.

3. Thereshall be a core trench or key-way along the embankment.

Any pipes extending through the embankment shall be bedded and backfilled with equivalent soils used to construct the
embankment.Thebedding and backfill shall be compacted in lifts and to the same standard as the original embankment.
Excavation through a completed embankment shall have a minimum side slope of 1:1 or flatter

Measures shall be taken to minimize seepage along any conduit buried in the embankment.

D.

Outlet+ Sediment basins shall have both a principal outlet and an overflow spillway

1. Timing+ Outlets must be constructedconjunction with the remainder of the basin and must be constructed prior
to the basin receiving runiof Sediment basins are ifieftive until the outlet is constructed.

2. Principal Water Quality Outlet £ The principalater quality outlet shall be designed to pass the 1-year 24-hour
stormwithout use of the overflow spillway or other outlet structures. The maximum outfigpvrdm the principal

waterquality outlet shalbe less than or equal to ifjgusedin Equation 1 (\B.1). If the sediment basin is to serve
asa permanent stormwater basin, the principal outlet structure can be modified (i.e. removable piatetsjow
requirementgncountered during and after construction; separate outlet structures do not neswhgirbeted.

Note: Local ordinances may require control ofjiarr storm events such as the 2-year 24 hour storms. In theseacititsnal
or compound outlets maybe required.

3. Overflow (Emegency) Spillway + An overflow spillway shall be provided consisting of an open chanmel con
structedadjacent to the embankment and built over a stabilized area. The spillway shall be designed to carry the
peakrate of rundfexpected from a 10-yeaR4-hour design storm or one commensurate with the degree of hazard,
lessany reduction due to flow in the principal outlet. The top of the embankment shall be at least one foot above
thedesign high water level and a minimum of 1 foot above the invert of the overflow spillliayoverflow spitte
way shall be protected from erosion. Flow from the overflow spillway shall be directed away from the @mbank
ment.

4. Outlet Protection + All outlet designs shall incorporate preventive measures for ice damage, trash accumulation,
anderosion at the outfall. For orifices less than 8-inches in diapmtequivalent, additional measures to prevent
cloggingare required.

Inlet Protection + Inlets shall be designed to prevent scour and reduce velocities during peak flows. Possible design
optionsinclude flow difusion, plunge pools, directional berms,flesd, or other engy dissipation structures.

Location+ Temporary sediment basins should be located to provide access for cleanout and disposal of trepped sedi
ment.

Removal Temporary sediment basins shall be removed after the contributing drainage area has been stabiteed. Com
pletefinal gradingand restoration according to the site plans. If standing water needs to be removed it shall be done
in accordance with WDNR Conservation Practice Standard Dewatering (1061).

Considerations

Whenconstructing a sediment basin that will also serve as the long-term storndetaetion pond, build the sediment
basinto the lager of the two sizes required either for stormwater control or erosion control. In addition, when sizing
the outlet structure firstlesign the outlet for the long-term stormwater management requirements then check to satisfy
the flow requirements for sediment control during construction. If additionaliésiviction is needed consider use

of a temporary restriction plates or other measures to &awidg to construct separate outlet structures for thessedi
mentbasin and stormwater basin.

Over-excavationbeyond the required depthtime sediment storage area of the sediment basin may allow for tess fre
guentmaintenance Addition of other measures in the contributing drainage area may reduce sediment accumulation
andassociated maintenance requirements.

The use of a sediment forebay can extend the useful life ofidiesediment storage area by trapping the majority

of sediment in the forebay area. Separation of the forebay from the rest of the basin requires constructiom of a sub
mergedshelf (if wet) or a stone or stabilized earthen embankment. The forebay should have a surface area equal to
at least 12% of the total basin area.

In addition to soil stability issues, interior slopes of sediment basins should be selected based on safety issues commen
suratewith the degree of hazard.
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SAFETY AND PROFESSIONAL SERICES SPS 320-325 APPENDIX

Plans and Specifications

Plans and specifications for installing sediment basins shall be in keeping with this standard and shall describe the
requirementgor applying the practice to achieve its intended purpose.

1. Location of sediment basin

2. Schedules and sequence of installation and removal

3. Standard drawings and installation details

4. Control structure detail and layout

5. Sizing of sediment storage area

6. Maintenance requirements

All plans, standard detail drawings, or specifications shall include seqfeeriostallation, inspection, and maioge
nance requirements. The responsible party shall be identified.
Operation and Maintenance

Sedimentasins shall, at a minimum, be inspected weekly and within 24 hours after every precipitation evewethat pro
duced0.5 inches of rain or more during a 24-hour period.

Sedimenshall be removed to maintain the three foot depth of the treatumdate area as measured from the invert
of the principal outlet. Sediment may need to be removed more frequently

If the outlet becomes clogged it shall be cleaned to restore flow capacity
Provisions for proper disposal of the sediment removed shall be made.

Maintenance shall be completed as soon as possible with consideration to site conditions.

References

Chapter NR 333, Dam and Design Construction.

Hann, Barfield, and Hayes. Design Hydrology and Sedimentology for Small Catchments. Academic Press Inc., 1994.

Robert E. Pitt, Small Storm Hydrology

US Bureau of Reclamation, Design of Small Dams. http://str.gov/pmts/hydraulics_lab/pubs/index.cfm.

USDA, Natural Resources Conservation Service, Poridgaaning, Design, Construction. Agriculture Handbook No. 590,
RevisedSeptember 1997.

WDNR Conservation Practice Standard 1004t Wetention Basin.

X.

Definitions

Active Storage dume(V.B.3) + Is measured from the invert of the lowest outlet to the invert of thg@magrspillway

Stabilized (IIl)x Means protecting exposed soil from erosion.

Treatment Surface Aa(V.B.1) + Is the surface area of the sediment basin measured at the invert of the lowest outlet.
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Figure 1

Clarification of Sediment Basin Terminology
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Figure 2

Appr oximate Detention Basin Routing for ype Il Storms

Source: Echnical Release 55, United States Department of Agriculture, Natural Resources Conservation Service,
Washington D.C. 1988
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Rainfall Quantities:

Tablel provides a summary of the 1-ye&¢d-hour rainfall totals using NRCS mandated TP-40 which has not been updated
sincel961. Hhble 2provides a summary of more current data from the Rainfall Frequency Atlas of the Midwest published in
1992. Local requirements may dictate the use of one dataset over the other
Table 1
Rainfall for W isconsin Counties for a 1-¥ear, 24-Hour Rainfall 1

Inches of

Rainfall County

2.1in. Door, Florence, Forest, Kewaunee, Marinette, OconilasV

2.2in. Ashland, Bayfield, Brown, Calumet, Douglas, Iron, Langlade, Lincoln, Manitowoc, Menominee,
Oneida, Outagamie, Price, Shawano, Sheboygan

2.3in. Barron, Burnett, Dodge, Fond du Lac, Green Lake, Marathon, Milwaukee, Ozaukee, Portage,
Racine, Rusk, Sawyeraylor, Washburn, Vishington, Vdukesha, \Aupaca, \Wushara, \Mnece
bago, Wod

2.4in. Adams, Chippewa, Clark, Columbia, Dane, Dunn, Eau Claire, Jacksfamsdef Juneau, Kene
sha, Marquette, Pepin, Pierce, Polk, Rock, St. Croaiywitth

2.5in. Buffalo, Green, lowa, La Crosse, Monroe, Richland, Satdmjpealeau, &non

2.6in. Crawford, Grant, Lafayette

ITP- 40 - Rainfall Frequency Atlas of the United States, U.S. Department of Commezath&/ Bureau.

Table 2
Rainfall for W isconsin Counties for a 1-¥ear, 24-Hour Rainfall 2
Zone Inches of Rainfall County
1 2.22 Douglas, Bayfield, Burnett, #hburn, SawyePolk, Barron, Rusk, Chippewa, Eau
Claire
2 2.21 Ashland, Iron, Mas, Price, Oneida,aylor, Lincoln, Clark, Marathon
3 1.90 Florence, Forest, Marinette, Langlade, Menominee, Oconto, Bbawano
4 2.23 St. Croix, Dunn, Pierce, Pepin, Baib, Trempealeau, Jackson, La Crosse, Monroe
5 2.15 Wood, Portage, Wupaca, Juneau, AdamsaMghara, Marquette, Green Lake
6 1.96 Outagamie, Brown, Kewaunee,iWebago, Calumet, Manitowoc, Fond Du Lac,
Sheboygan
7 2.25 Vernon, Crawford, Richland, Sauk, Grant, lowa, Lafayette
8 2.25 Columbia, Dodge, Dane, Jefson, Green, Rock
9 2.18 Ozaukee, \&@shington, Vilukesha, Milwaukee, sfivorth, Racine, Kenosha

2Bulletin 71: Rainfall Frequency Atlas of the Midwest, Midwest Climate Center and lllinois Stete BUrvey1992.
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Attachment 1
Sample Sediment Basin Design Bblem

The proper sizing and design of a sediment basin will often require iterative calcul&ttengachnical standard for sizing sedi
mentbasinswvas written to give the designer as much flexibility as possible in designing the basin while meeting water quality
requirements.The governing equation relates the surface area of the sediment basin to the outflow and critical particle settling
velocity. The lager the sediment basin outflpthe lager the surface area required to settle the particle. As the outflow is
reduceda smaller surface area is required however the required storage volume dictates how small a surface area can become
throughthe storage depth or hydraulic head acting on the outlet.

The particle settling velocities are listed in the standard requiring the desigiietstart with a desired outflow based on
anoutlet size or an estimated starting surface area. The sample equation below starts with an estimated surface area.

Sample Pioblem:

A 10 acre sités being developed into condos. Eight acres of the site are being disturbed while 2 acres of forest are remaining
undisturbed.The dominate soils on the site are silt loam. The 1;y@&hour design storm is 2.25 inches.

Step 1 Calculate rundfvolume and peak using TR-55 or approved method.

FromTR-55 the curve number (CN) for the disturbed area is 86 and the GNeféorested area is 55 resulting in a composite
CN of 80. Using TR-55the runof volume calculated for the 1-year 24-hour design storm is 0.7 inches (0.6 acre-feet for the
entire10-acre site). The time of concentration was calculated as 0.4 hours resulting in a peak flow of 6 cfs.

Step2: Begin sizing sediment basin using Equation 1. The technical standard lists silt loam under particle class 2 with a settling
velocity of 7.3*10° ft/sec. & are also going to assume a starting surface area of 0.25 acres (#),880 tilternative
approachs to assume an outflow velocity

SA=1.2* Qout/ Vo)
Solve forQoys 10,980 # = 1.2 * Qout/ 7.3*10 5 ft/sec)
Cout= 0.67 cfs
Step3: Using Figure 2: Approximate Detention Basin Routing §guelll Storms determines the volumestifrage (\¢) needed.
Gout= 0.67 cfs (calculated in Step 2)
Qin = 6.0 cfs (peak flow calculated using TR-55 in Step 1)
VR = 0.6 acre-feet (volume of runbfalculated using TR-55 in Step 1)

Qout/ Oin = 0.67 cfs /6.0 cfs = Q11 Using Figure 2 with goyt/ Qin = 0.11, the \&/VRis determined to be 0.54Therefore
theVs= 0.54 * 0.6 acre-feet = 0.324 acre-feet (1431ft3)

Step 4: Check configuration: Calculate maximum head on outlet using surface area and volume.
SA =10,890 ft and a \§= 14,13 ft3we get a depth (H) of 1.29 feet = 124313/ 10,890 f#

Step5: Size Outlet: Assuming an orifice type outlet calculate the size needed to mgg}; tedculated in Step 1 and the H
calculated in Step 4.

Usingthe orifice equation€oy; = C*A*(2gH) 2 with C=0.6 (codficient) , A= Area = f2, g = 32.2, and H = hydraulic
head expressed in feet.

Oout = 0.6*A*(2*32.2* H)Y/2 so 0.66 = 0.6*A*(2*32.2*1.29%2 thereforeA = .12 f
An area of 0.12 ftcorrespondso an orifice outlet of 4.7 inches in diameter

Step6: Iteration: While thebove solution works, the sediment basin has not been optimally sized and we have an orifiee diame
terthat is not a standard pipe size. An iterative approach can be used to reduce the surface area of the sedimehitéasin and
amore common orifice diameteY\e can assume a 4-inch orifice since it is close to diameter calculated in Step 5 and we can
startwith the depth we calculated in Step 4. The iterations below each represent Steps 2 through 5.

Iteration 1:

Qout = 0.43 (H)1/2 = 0.43 (1.29)/2 = 0.48 cfs which is less than the 0.66 cfs calculated in Step 1. Therefore, we can go
back to Step 1 and repeat the sizing procedure and downsize the sediment basin.
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SA=1.2* Qout/ Vo) = 1.2 * (0.48 cfs / 7.3*1( ft/sec) = 7,890 &
Using Figure 2:

Oout= 0.48 cfs

Oin = 6.0 cfs (peak flow calculated using TR-55 in Step 1)

VR = 0.6 acre-feet (volume of runb€alculated using TR-55 in Step 1)

Gout/ Qin = 0.48 cfs / 6.0 cfs = 0.08Using Figure 2 with 8ot/ Oin = 0.08,the V&/VRis determinedo be 0.62. Therefore
theVs=0.62 * 0.6 acre-feet = 0.372 acre-feet (16,209) ft

SA = 7,890 f£ and a \4= 16,204 f8 we get a depth (H) of 2.05 feet = 16,20%/f7,890 ¢
Qout = 0.43 (H)Y2 = 0.43 (2.05}/2 = 0.61 cfs which is more than the 0.48 cfs we used so iterate.

Iteration 2:

SA=1.2* (Qout/ Vo) = 1.2 * (0.61 cfs / 7.3*1® ft/sec) = 10,027 &
Using Figure 2:

Jout= 0.61 cfs

0in = 6.0 cfs (peak flow calculated using TR-55 in Step 1)

VR = 0.6 acre-feet (volume of runb€alculated using TR-55 in Step 1)

Oout/ Qin = 0.61 cfs /6.0 cfs =0.10 Using Figure 2 witljpg:/ Cin = 0.10, the \¢/VRis determined to be 0.54. Therefore
theVs= 0.54 * 0.6 acre-feet = 0.324 acre-feet (143Lft3)

SA =10,027 ft and a \&= 14,113 ft3 we get a depth (H) of 1.41 feet = 143lft3/ 10,027 #

Qout = 0.43 (H)Y/2 = 0.43 (1.41}/2 = 0.51 cfs which is less than the 0.61 cfs we used so we are OK or we can iterate again
until we have g that are almost identical.

After Iteration 2, we have a sediment basin with a SA = 10,82nda Vs= 14,113 f3. We have a principal water quality
outletconsisting of a 4-inch orifice. This design meets the water quality requirements of the technical standard.
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Sediment Trap
1063(09/05)
Wisconsin Department of Natural Resources

Conservation Practice Standard

l. Definition

A temporary sediment control device formed by excavation and/or embankment to intercept sediment-ladeanaitmf
retainthe sediment.

Il Purposes

To detain sediment-laden rurfdfom disturbed areas for didient time to allow the majority of the sediment to settle out.

I, Conditions Where Practice Applies

Sedimentraps are utilized in areas of concentrated flow or points of digelslring construction activities. Sediment traps
shallbe constructed at locations accessible for clean out. Sediment traps are designed to be in place until the contriteutory drain
agearea has beatabilized The contributory drainage area shall be a maximum of 5 acres. For concentrated flow areas smaller
thanone acre, ditch checks may be installed; ref@/RNR conservation practice standard Ditch Check (1062). Fgerar
drainageareas and/or for sediment basins requiring an engineered outlet structure refer to WDNR conservation practice standard
SedimenBasin (1064) or \&t Detention Basin (1001).

V. Federal, State, and Local Laws

Usersof thisstandard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements gov
erningthe use and placement of sediment traps. This standard does not contain the text of federal, state, or local laws.

V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.

A. Timing * Sediment traps shall be constructed prior to disturbance of up-slope areas and placed so they function during
all phases of construction. Sediment traps shall be placed in locations wher&eondfsturbed areas can be diverted
into the traps.

B. Sizing Criteria = Properly sized sediment traps are relativelyotifze attrapping medium and coarse-grained gear
ticles. To effectively trap fine-grained particles, the sediment trap must employa farface area or polymers. The
specifictrapping €ficiency of a sediment trap varies based on the surface area, depth of dead storage, and the patrticle
sizedistribution and concentration of sediment entering the device.

1. Surface Area £ The minimum surface area of a sediment trap shall bebasediominant textural class of the
soil entering the device. The surface area calculated below represents the surface for the permanent pool area
(if wet) or the surface area for the dead storaélyes. surface area is measured at the invert of the stone outlet (see
Figurel).
a. For coarse textured soils (loamy sand, sandy loam, and sand):
As(coarse): 625 * Adr

b. For medium textured soils (loams, silt loams, and silt):
As (mediumy= 1560 * Adr

c. For fine textured soils (sandy clajlty clay, silty clay loam, clay loam, and clay):
Asine)= 5300 * Adr

For the equations above:
As= surface area of storage volume in square feet
Adr= contributory drainage area in acres
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Note: The equations above wederived using a representative particle distribution for detached sediment for each textural class.

Sedimentraps designed based on this standard will achieve 80% reduction of suspended solidssiiaiie
area.

d. The surface area of sediment traps used in areas with fine to medium sized soils can be reduced when used in
conjunctionwith water applied polymers. When employing polymers, size the surface area for controlling fine
particlesusingthe criteria for medium soils (8.1.b.) and when controlling medium sized patrticles use the siz
ing equation contained in (B.1.a.) for coarse soils. See WDNR Conservation Practice Standard Sediment
ControlWater Application of Polymers (1051) for criteria governing the proper use and selection of polymers.

2. Depthx The depth of the sediment trap measured from the sediment trap bottom to the invert of thelstpne
shallbe at least three feet to minimize re-suspension and provide storage for sediment.

3. Shapet The sediment trap shall have a length to width ratio of at least 2:1. The position of the outlet to the inlet
shall be as such to minimize short-circuiting of the water flow path.

4. Side Slopes * Side slopes shall be no steeper than 2:1.

Note: A sediment trap sized with the surface area equations above, a three-foot depth, and 2:1 side slopes will generally result
in an 80% sediment reduction. Slopes flatter than 2:1 will requigeraurface areas to provide adequate storage.

Embankment £ Embankments of temporary sediment traps shall not exceed fivia fegight measured from the
downstreamoe of the embankment to the top of the embankment. Construct embankments with a minimum top width
of four feet, and side slopes of 2:1 or flatiearthen embankments shall be compacted. Where sediment traps are
employedas a perimeter control, the embankments shall have stabilization practices place prior to receifing runof

Outlet +Sediment traps shall be constructed with both a principal andjenwogrspillway The stone outlet of a sedi

ment trap shall consist of a stone section of embankment (stone logtgétdat the discha@e point. The stone outlet
sectionprovides a means of dewatering the basin back to the top of the permanent storage between storm events, and
alsoserves as a non-erosive ermgency spillway for lager flow events.

1. QOutlet Size + The size of the outlet shall depend on the contributory drainagedudsired outflowl he length
of the stoneutlet / weir outlet can be calculated based on the size of the drainage area falid in Refer to
sectionlX References for the equation used to calculate flow through a stone outlet or gabion.

Table 1 Weir Length

Drainage Area Weir Length
(acres) (feet)
2 6.0
3 8.0
4 10.0
5 12.0

Theemegency spillway (top of the weir) shall be sized to adequately pass the 10-year 24-hour storm without over topping
thesediment trap. The crest of the spillway shall be at least one foot below the top of the embankment. The weinimum
lengthsprovided in Bble 1 are adequate to pass the 10 year event.

Note: The weir length has little fefct on overall treatmentfefiency provided the sizing criteria in SectiorBVis adhered to. The stone
outletshall have a minimum top width of 2 feet and a maximum side-slof2eloDischage from the sediment basin shall be safely
conveyedo a stormwater facilifydrainage wayor waterbodyThe dischage velocity shall be below the velocity to initiate scour unless
appropriatestabilization methods are employed.

E.

2. StoneSize * Stone shall consist of angular well graded 3 to 6 inch clear washed stone.

3. KeywayTrench * The stone outlet shall be protected from undercutting by excavating a keyway trench across the
stonefoundation and up the sidesttte height of the outlet. See Figure 1. Underlying with geotextile fabric is
optional.

Provideaccess for cleanout and disposal of trapped sediment.

Considerations

Sedimentraps generally require excessive surface areas to settle clay particles and fine silts. If these conditions exist
on the site consider using a sediment basin (DNR Conservation Practice Standard Sediment Basin 1064) or adding
polymerto the sediment trap. See WDNR Conservation Practice Standard Sediment CatdroApglication of
Polymers(1051) for criteria governing the use of polymers
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To improve trapping ditiency, filter fabric can be placed on the up-slope side of the stone outlet / gabion and anchored
with stone. When fabric is utilized to enhance filtering, nfogquent maintenance is required to prevent clogging.
Whenusing fabric, a monofilament type fabric shall be used (suchs3QV Type FF). The apparent opening size

of the fabric, not the stone size, will dictéte flow rate through the outlet therefore outlet lengths need to be calculated
sincevalues in @ble 1 are based on stone. When calculating the size of the outlet a clogging factor of 50% should be
usedfor the fabric.

Consider possible interference with construction activities when locating sediment traps.

Provisionsshould be made for protecting the embankment from failure causgdrins exceeding the 10-year design
requirementConsider a stabilized and non-erosive egagrcy spillway bypass.

In general, groundwater impacts from temporary seditnaps that have storage areas in contact with groundwater
arenot a major concern. Howeysediment trap contact with groundwater should be avoided in areas with kaest fea
tures,fractured bedrock, or areas of significant groundwater rgehar

Sedimentrapping is achieved primarily by settling withire pool formed by the trap. Sediment trappiriigiehcy
is a function of surfacarea, depth of pool, and detention time. If site conditions permit, a length to width ratio greater
than2:1 will increase éiciency.

If site conditions prevent the sediment tfegm having a three-foot depth, then an equivalent storage volume must
be created through increasing the surface area.

For sediment traps in place longer tham@nths, consider outlets constructed of two types of stone. A combination
of coarseaggregate and riprap (8DOT light riprap classification) should be used to provide stabMityne-foot
layerof one inch washed stone then should be placed on the up-slope face to reduce drainage flow rate.

Plans and Specifications

Plansand specifications for installing sediment trapsil be in keeping with this standard and shall describe the
requirementgor applying the practice to achieve its intended purpose. The plans and specifications shall address the
following:

1. Locationand spacing of sediment traps

2. Schedules and sequence of installation and removal

3. Standard drawings and installation details

4. Rock gradation

All plans, standard detail drawings, or specifications shall include a schedule for installation, inspection, maintenance,
andidentify the responsible party

Operation and Maintenance

SedimenfTraps shall, at a minimum, be inspected weekly and within 24 laftersevery precipitation event that produces 0.5
inchesof rain or more during a 24-hour period. Sediment may need to be removed more frequently

A.

moOow

IX

Deposits of sediment shall be removed when they reach a depth of one foot.

If the outlet becomes clogged it shall be cleaned to restore flow capacity

Recommend provisions for proper disposal of the sediment removed from the trap.

Maintenance shall be completed as soon as possible with consideration given to site conditions.

Sedimentraps shall be removed and the location stabilized after the disturbed area draining to the sediment trap is
stabilizedand no longer susceptible to erosion.

References

Flow through the stone outlet and gabion can be calculated using the following equation:
Q= (hu*L)/[(W/D)+ 25+ W2]1

Where:

Q = total flow through stone (cfs)
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h = depth of flow measured from invert of the stone outlet to the crest ofemncgrspillway (ft)
W = average width of weir or flow

length through stone outlet (ft)

L = length of weir (ft)

D = Average Rock Diameter (ft)

Note: For a stone outlet, the length of stone outlet (L) will vary with the depth and slope of stone ouledabian, the length of flow is
fixed to gabion width. A complete discussion of this equation and its proper application can be found in:

C. Mcintyre, G. Aron, J. Wenbrock, and M. DeimleReport No. 10: Analysis of flow through porous media as applied to
gabiondams regarding the storage and release of storm watefi MABIB/NRC Designated Housing Research Center at Penn
State Department of Civil Engineering; August 1992.

X Definitions

Stabilized(lll): Means that all land disturbing construction activities at the construction site have been completed and that a
uniform perennial vegetative cover has been established with a denaitieatt 70% of the cover for the unpaved areas and
areasmot covered by permanent structures or that employ equivalent stabilization measures.

Temporary(l): An erosion control measure that is in place for the duration of construction or until the site is stabilized.
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SeedingFor Construction Site Erosion Control
1059(11/03)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italicsdaseribed in X. Definitions. The words are italicized the first time they are used.

l. Definition
Plantingseed to establish temporary or permanent vegetation for erosion control.

Il. Purpose

The purpose ofemporary seedirigs to reduce rundfind erosion until permanent vegetation or other erosion control practices
canbe established. The purposepefmanent seeding to permanently stabilize areas of exposed soil.

M. Conditions Where Practice Applies

This practice applies to areas of exposed soil where the establishment of vegetation is desipedary seeding appli¢s
disturbedareas that will not be brought to final grade or on whadid-disturbing activities will not be performed for a period
greater than 30 days, and requires vegetative cover for less than onegreaanent seeding applies to areas where perennial
vegetativecover is needed.

V. Federal, State and Local Laws

Usersof this standard shall be aware of all applicable federal, state and local laws, rules, regulgigomst requirements
governingseeding. This standard does not contain the text of federal, state or local laws.

V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Site and Seedbed Preparation
Site preparation activities shall include:
1. Temporary Seeding
a. Temporary seeding requires a seedbed of loose soil to a minimum depth of 2 inches.

b. Fertilizerapplication is not generally required for temporary seeding. Honawgiapplication of fertilizer or
lime shall be based on soil testing results.

c. The soil shall have a pH range of 5.5 to 8.0.
2. Permanent Seeding
a. Topsoil installation shall be completed prior to permanent seeding.

b. Permanergeeding requires seedbed of loose topsoil to a minimum depth of 4 inches with the ability to support
adensevegetative cover

c. Application rates of fertilizer or lime shall be based on soil testing results.

. Prepara tilled, fine,but firm seedbed. Remove rocks, twigs foreign material and clods over two inches that
cannotbe broken down.

e. The soil shall have a pH range of 5.5 to 8.0.
B. Seeding
1. Seed Selection

a. Seednixtures that will produce dense vegetation shall be selected basedasisiié conditions and intended
final use. Section IX References, lists sources containing suggested seed mixtures.

b. All seed shall conform to the requirements of thecdhsin Statutes and of the Administrative Code Chapter
ATCP 20.01 regarding noxious weed seed content and labeling.
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c. Seednmixtures that contain potentially invasive species or species that may be hamafiddglant commuoé
tiesshall be avoided.

d. Seed shall not be used later than one year after the test date that appears on the label.

e. Seedshall be tested for puritgermination and noxious weed seed content and shall meet the minimum purity
andgermination requirements as prescribed in the current edition of RulessforgiSeed, published by the
Associationof Official Seed Analysts.

2. Seed Rates
a. Temporary Seeding (Cover Crop)

Areas needingrotectionduring periods when permanent seeding is not applied shall be seeded with annual
speciedor temporary protection. Seafle 1 for seeding rates of commonly used species. The residue from
this crop may either be incorporated into the soil during seedbed prepaatiennext permanent seeding
periodor left on the soil surface and the planting made as a no-till seeding.

Table 1
Temporary Seeding Species and Rates

Species Lbs/Acre Percent Purity
Oats 131 98
Cereal Re 1312 97
Winter wheat 1312 95
Annual Riegrass 802 97

1 Spring and summer seeding

2 Fall seeding

b. Permanen$eeding

Ratesshall be based on pounds or ounces of Pure Live Seedg@L.&)re. Section IX contains some possible
referencadocuments that provide seeding rates. Permanent seeding rates may be increased above the minimum
rates showiin the reference documents to address land use and environmental conditions.

If anurse copis used in conjunction with permanent seeding, the nurse crop shall not hinder establishment
of the permanent vegetation.

A nurse crop shall be applied at 50% its temporary seeding rate when applied with permanent seed.
3. Inoculation

Legumeseed shall be inoculated in accordance with the manufdstseeommendations. Inoculants shall not
be mixed with liquid fertilizer

4. Sowing

Seedgrasses and legumes no more tainch deep. Distribute seed uniformllixtures with low seeding rates
requirespecial care in sowing to achieve proper seed distribution.

Seed may be broadcast, drilled, or hydroseeded as appropriate for the site.

Seedwhen soil temperatures remain consistently aboveF5Bormantseedwhen the soil temperature is cowsis
tently below 53 F (typically Nov 1st until snow cover). Seed shall not be applied on top of.snow

VI. Considerations

Consider seeding at a lower rate and making two passes to ensure adequate coverage.

B. Compactedoil areas may need special site preparation prior to seeding to mitigate compaction. Thiacoagise
plishedby chisel plowing to a depth of 12 inches along the contour after heavy equipment has left the site.

C. Sod may be considered where adequate watering is available.

D. Whenworking in riparian areas refer to the NRCS Engineering Field HandBbalpter 16, Streambank and Sloere
line Protection and Chapter 18oil Bioengineerindor Upland Slope Protection and Erosion Reduction.
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E. Asite assessment should be conducted to evaluate soil characteristics, topegpmsioye to sunlight, proximity to
naturalplant communities, proximity to nuisance, noxious and/or invasive species, site, Inigtistyre regime, ae
matic patterns, soil fertilityand previous herbicide applications.

F. Useintroduced specieanly in places where they will not spread into existing natural areas.

Lightly roll or compact tharea using suitable equipment when the seedbed is judged to be too loose, or if the seedbed
containsclods that might reduce seed germination.

H. See Section IX. References for suggested seed mixes (NRESOW UWEX) or use their equivalent.

Turf seedlings should not be mowed until the stand is at least 6 inches tall. Do not mow closer than 3 inches during
the first year of establishment.

Seeding should not be done when the soil is too wet.
Considemwatering to help establish the seedat®¥ application rates shak controlled to prevent ruriagind erosion.

Prairie plants may not éctively provide erosion control during their establishment period without a nurse crop.

z - X <

Topsoil originating from agricultural fields may contain residual chemicals. The seedbed should be free of residual
herbicideor other contaminants that will prevent establishment and maintenance of vegéidiing for soil coae
taminantamay be appropriate if there is doubt concerning thesamilality

N. Consideusing mulch or a nurse crop if selected species are not intended for quick germination. When mulching refer
to WDNR Conservation Practice Standard Mulching for Construction Sites (1058).
VIl.  Plans and Specifications

Plansand specifications for seeding shall be in keeping with this standard and shall desardogiirements for applying this
practice.

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance. The
responsiblgarty shall be identified.
VIll.  Operation and Maintenance

A. During construction areas thative been seeded shall at a minimum be inspected weekly and within 24 hours after
everyprecipitation event that produces 0.5 incbesain or more during a 24-hour period. Inspect weekly during the
growing season until vegetation is densely establigivgeermit expires. Repair and reseed areas that have erosion
damageas necessary

B. Limit vehicle trafic and other forms of compaction in areas that are seeded.
C. Afertilizer program should begin with a soil test. Soil tests provide specific fertilizer recommendations for the site
and can help to avoid over-application of fertilizers.
IX. References
A. Seed Selection References

United States Department of AgricultutdNatural Resource Conservation Service Fielfic®fTechnical Guide Section
IV, Standard 342, Critical Area Planting.

UWEX Publication A3434 Lawn and Establishment & Renovation.

WisDOT, 2003. State of Wconsin Standard Specifications For Highway and Structure Construction. Section 630, Seeding.
B. GeneraReferences

Association of Oficial Seed Analysts, 2003. Rules fagsting Seed. http://wwaonsaseed.com.

Metropolitan Council, 2003. Urban Small Sites Best Management Practice Manual, Chaptatatie Methods 3-85
* 3-91. Minneapolis.

The State of WMéconsin list of noxious weeds can be found in Statute 66.0407.

United States Department of Agriculture + NatuR&lsources Conservation Service. Engineering Field Handbook, Chapters
16and 18.
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UWEX Publication GWQ002 Lawn & Garden Fertilizers.

X. Definitions

Denseg(V.A.2.b) A stand of 3-inch high grassy vegetation that uniformly covers at168stof a representative 1 square yard
plot.

Dormantseed(V.B.4): Seed is applied after climatic conditions prevent germination until the following spring.

IntroducedSpeciegVI.F) Plant species that historically would not have been found in North America until they were brought
hereby travelers from other parts of the world. This would include smooth bromegrass and alfalfa. Some of these species may
havea wide distribution such as Kentucky bluegrass.

Nurse Cop (V.B.2.b): Also known as a companion crop; is the application of temporary (annual) seed with permanent seed.

Permanenseedingll) Seeding designed to minimize erosion for an indefinite period after land disturbing constructioa activi
tieshave ceased on the site.

Soil BioengineeringV1.D) Practice of combining mechanical, biological and ecological concepts to arrest and ghnaitent
slopefailures and erosion.

TemporarySeedindll) Seeding designed to control erosion for a time period of one year or less that is generally removed in
order to perform further construction activities or to permanently stabilize a construction site.

Topsoil(V.A.2.a) Consists of loam, sandy loam, silt loam, silty clay or clay loam humus-bearing soils adapted to sustain plant
life with a pH range of 5.5 + 8.0. Manufactured topsoil shall through the addition of sagahic bumus material, peat, manure
or compost meet the above criteria.
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Silt Fence
1056(03/06)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italicsdaseribed in X. Definitions. The words are italicized the first time they are used.

l. Definition
Silt fence is a temporary sediment barrier of entrenched permeable geotextile fabric designed to intercept and slow the flow of
sediment-ladersheet flow rundffrom small areas of disturbed soil.
Il Purpose
The purpose of this practice is to reduce slope length of the disturbed area and to intercept and retain transported sediment from
disturbedareas.
Il. Conditions Where Practice Applies
A. This standard applies to the following applications:

1. Erosion occurs in the form sheet and rill evsiort. There is no concentration of water flowing to the barrier
(channel eosion.

2. Where adjacent areas need protection from sediment-laderf.runof

3. Where efectiveness is required for one year or less.

4. Where conditions allow for silt fence to be properly entrenched and staked as outlined in the Criteria Section V
B. Under no circumstance shall silt fence be used in the following applications:

1. Belowthe ordinary high watermark or placed perpendiculfiow in streams, swales, ditches or any place where
flow is concentrated.

2. Where the maximum gradient upslope of the fence is greater than 50% (2:1).

V. Federal, State, and Local Laws

Usersof thisstandard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requir@nents gov
erningthe use and placementsift fence. This standaidbesnot contain the text of federal, state, or local laws.

V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Placement

1. Wheninstalled as a stand-alone practice asi@pe, silt fence shall be placed on the contdine parallel spacing
shallnot exceed the maximum slope lengths for the appropriate slope as speciéibbkbith T

Table 1
Slope Fence Spacing
<2% 100 feet
210 5% 75 feet
5to 10% 50 feet
10 to 33% 25 feet
> 33% 20 feet

2. Silt fences shall not be placed perpendicular to the cantour
3. The ends of the fence shall be extended upslope to prevent water from flowing around the ends of the fence.

Register December 20No. 672



Removed byRegister August 2014 No. 70Bor current adm. code séwstp://docs.legis.wisconsin.gov/code/admin_code

213 SAFETY AND PROFESSIONAL SERICES SPS 320-325 APPENDIX

B. Height+ Installed silt fences shall be a minimum 14 inches high and shall not @& éeethes in height measured
from the installed ground elevation.

C. Supportt Silt fences shall be supported by either steel or wood supports as specified below:

1. Wbod supports

a. Thefull height of the silt fence shall be supported by 1 1/8 inches by 1 1/8 inches air or kiln dried poste of hick
ory or oak.

b. Thesilt fence fabric shall be stapled, using at least 0.5-inch staples, to the upslope side of the posts in at least
3 places.

c. Theposts shall be a minimum 8ffeet long for 24-inch silt fence and a minimum of 4 feet for 36-inch silt fence
fabric.

2. Steelsupports

a. Thefull height of the silt fence shall be supported by steel posts at leastdhfgeiith a strength of 1.33 pounds
perfoot and have projections for the attachment of fasteners.

b. Thesilt fencefabric shall be attached in at least three places on the upslope side with 50 pound plastic tie straps
or wire fasteners. dprevent damage to the fabric from fastetier protruding ends shall peinted away from
thefabric.

3. The maximum spacing of posts for non-woven silt fence shall be 3 feet and for woven fabric 8 feet.
4. Silt fence shall have a support cord.

5. Wherejoints are necessargach end of the fabric shall be securely fastened to a post. The posts shall then be
wrappedaround each other to produce a stable, secure joint or shall be overlapped the distance between two posts.

6. A minimum of 20 inches of the post shall extend into the ground after installation.

D. Anchoring # Silt fence shall be anchored by spreading at least 8 inches of the faldriadh avide by 6 inch deep
trench,or 6 inch deep V-trench on the upslope side offémece. The trench shall be backfilled and compacted.
Trenchesshall not be excavated wider and deeper than necessary for proper installation.

On the terminal ends of silt fence the fabric shall be wrapped around the post such that the staples are not visible.

E. GeotextileFabric Specifications + The geotextile fabric consists of either woven or non-woven polyelsteropyoe
lene, stabilizednylon, polyethylene, or polyvinylidene chloride. Non-woven fabric may be needle punched, heat
bondedresin bonded, or combinatiotieereof. All fabric shall meet the following requirements as specifiedbteT

2.
Table 2

Test Requirement Method Valuel
Minimum grab tensile strength in the machine  ASTM D 4632 120 Ibs. (550 N)
direction
Minimum grab tensile strength in the cross ASTM D 4632 100 Ibs. (450 N)
machine direction |
Maximum apparent opening size equivalent ASTM D 4751 No. 30 (600mm)
standard sieve | |
Minimum permittivity | ASTM D 4491 | 0.05 scct
Minimum ultraviolet stability percent of ASTM D 4355 70%

strength retained after 500 hours of exposure
(WisDOT Standard Specifications for Road and Bridge Construction, 2001)

1 All numerical values represent minimum / maximum average roll values. (For example, the average minimum test
results on any roll in a lot should meet or exceed the minimum specified values.)

Silt fence shall have a maximuiow rate of 10-gallons/minute/square foot at 50mm constant head as determined by multi
plying permittivity in 1/second as determined by ASTM D-4491 by a conversion factor of 74.

F. Removal + Silt fences shall be removed othealisturbed area is permanently stabilized and no longer susceptible
to erosion.

Register December 20No. 672



Removed byRegister August 2014 No. 70Bor current adm. code séwstp://docs.legis.wisconsin.gov/code/admin_code

SPS 320-325 APPENDIX WISCONSINADMINISTRATIVE CODE 214

VI.

A.

Considerations

Improperplacement as well as improper installation and maintenance of silt fences will significantly decrease the
effectivenes®f this practice.

Silt fences should be considered for trapping sediment where sheet and rill erosion may be expected to occur irosmall drain
ageareas. Silt fences should not be placed in areas of concentrated flow

B.
C.

VII.

VIII.

A.

Silt fences should be installed prior to disturbing the upslope area.

Silt fences should not be used to define the boundaries of the entire.pBijefdnce should be placed only in areas
whereit is applicable due to its cost and the fact thatribishiodegradable. For example, silt fence should not be placed
in locations where theatural overland flow is from an undisturbed area into disturbed areas of the project. It should
alsonot be used as a diversion.

Silt fence should not be used in areas where the silt fence is at a higher elevation than the disturbed area.

When placing silt fence near trees, care should be taken to minimize damage to the root syattnomjpaction
androot cutting within 1.5 feet multiplied by the inch diameter of the treeeffample: for 10-inch trees keep out a
15-foot radius from the trunk). Refer to UWEX publication Preserviree$ During Constructidior more informae
tion.

To protect silt fence from damageareas of active construction or heavyfitatilt fence should be flagged, marked,
or highlighted to improve visibility

Silt fence dfectiveness is generally increased when used in conjunction with other upslope erosion control practices.
To further strengthen the silt fence, straw / hay bales can be placed on the down slope side.

To help ensure &ctiveness, silt fence should be inspected and repaired as necessary prior to forecasted rain events.

Whereinstallation with wood posts is @ifult, such as when hard or frozen grousmeéncountered, the use of steel post
is recommended.

Silt fence can be mechanically installed with a plow type device provided that the silt fence is trenched in a manner
such that equivalent performance is achieved to that specified in Sedion V
Plans and Specifications

Plansand specifications for installing silt fence shall b&eéeping with this standard and shall describe the ramuire
mentsfor applying the practice to achieve its intended purpose.pling and specifications shall address the fakow

ing:

1. Locationof silt fence

Contributory drainage area

Schedules

Material specification conforming to standard

Standard drawings and installation details

o o A~ DN

Restoration after removal

All plans, standard detail drawings, or specifications shall include schedule for instatapetion, and mainte
nance.The responsible party shall be identified.

Operation and Maintenance

Silt fences shall at a minimum be inspected weekly and within 24 hours after every precipitation ependticats
0.5inches of rain or more during a 24 hour period.

Damaged or decomposed fences, undercutting, or flow channels around the end of barriersegtzaied or cae
rected.

Sedimenshall be properly disposed of once the deposits festie height of the fence.
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IX. References
UWEX Publication A0327 2Preservingdes During Construction®

X. Definitions

ChannelErosion(lll.A.1): The deepening and widening of a channel due to soil loss chygkdving water As rills become
largerand flows begin to concentrate, soil detachment occurs primarily as a result of shear

Sheetand Rill Epsion(lll.A.1): Sheet and rill erosion is the removal of dwilthe action of rainfall and shallow overland rdinof
It is the first stage in water erosion. As flow becomes more concentrated rills Ag&ail detachment continues flow
increasestills will become wider and deeper forming gullies.
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Silt Curtain
1070 (09/05)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italicsdaseribed in X. Definitions. The words are italicized the first time they are used.

l. Definition

A temporary permeable fabric installed in a waterway or waterbody to minimize sediment transport. A silt curtain does not
extendto the bottom of the channel and is placed parallel or perpendicular to the direction of flow

Il. Purposes

The purpose of this practice is to provide sediment containment while construction activitieswuarig in or directly adjacent
to a waterway or waterbody

. Conditions Where Practice Applies

This practice applies where construction activities intrude or are directly adjacent to a waterway or wafertsoidgludes
butis not limited to bridge construction, rip rap placement, utility work, streambank restoration, boat launches and dredging.

Silt curtain is intended for calm water conditions where it will not be subjecteiddowave, or current. Silt curtains are appro
priateto settle out coarse and granular soils where water depthtahénef construction is greater than or equal to 4 feet. For
applicationgn finer sediment or moving water see WDN&cHnical Standard 106Quibidity Barrier

V. Federal, State, and Local Laws

Usersof thisstandard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements gov
erningthe use and placement of silt curtains. This standard does not contain the text of federal, state, or local laws.

V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Installation = Details of construction not listed in the text shall conform to the pertinent requirements of Figure 1.

1. Thesilt curtain shall be installed before constructativities are initiated in or adjacent to the waterway or water
body. Install the silt curtain as close to the construction as practical. The curtain shall remain in place anatbe main
taineduntil the construction activity is completed and the disturbed astakisized?.

2. Theends of the silt curtain shall be securely anchored and keyed into the shoreline to fully enclose the area where
sedimenimay enter the water

3. A 2-foot gap shall exist between the weighted lower end of the curtain and the bottom of the waterwayoer water
body.

4. Bottomanchors shall be used to hold the silt curtain in the same position relative to the bottom the waterway or
waterbodywithout interfering with the function of the curtain. Anchors shall either be driven into the bottom of
thewaterway owaterbody or be weighted and attached to the curtain floatation device via an anchor linee Manu
facture'srecommendations shall be followed for the number and spacing of anchors.

5. Danger buoys shall be used as directed by the Coast Guard or DNR permit when working in navigable waters.
B. Material:

1. Reusableomponents of thsilt curtain system shall be clean and free of potential exotic species. Fabric cannot
bereused.

2. Thesilt curtain shall be constructed from heavy woven filter fabric to allow wapase through the barrier yet
retainsediment. All fabric seams shall be heat sealesgtwn. Silt curtain fabric shall conform to the specifications
in Table 1.
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Table 1
Requirement Value
Thickness 15 mils (0.38 mm)

Min. grab tensile strength 120 Ib (550 N)
(ASTM D 4632)

Min. equivalent opening No. 170 sieve (96m)

3. Flotationdevices shall be flexible, buoyant units contained imdividual floatation sleeve or collar attached to
thecurtain. Use expanded polystyrene logs or equivalent having a 49 square inch minimum end area. Do not use
polystyrenebeads or chips. Buoyancy provided by the floatation device shallfii@enfto support the weight
of the curtain and maintain a freeboard of at least 3 inches above the water surface level.

4. Top load lines shall consist of 5/16 inch steel cable.

5. Bottomload lines shall consist of a minimurizinch steel chain incorporated into the bottom hem of the curtain.
Largerchain sizes may be used where additional weight to serve as ballast to hold the curtain in a vertical position
is required.

VI. Considerations

A. Sedimenthat has settled out by the silt curtairould only be removed as directed by the regulatory authority because
re-suspensiorof sediment will likely occur during the removal process. Use of polymers may help prevent m@suspen
sionof sediment. See WDNRethnical Standard 1051 Sediment Contrak&/ Application of Polymers for further
guidance.

B. Silt curtains are meant to manage sediment in the waterbloelypest way to prevent sediment from entering the egater
bodyis through the implementation offetive upland erosion control, stopping sediment transport at its source.
VIl.  Plans and Specifications

Plansand specifications for installing a silt curtain shall be in keeping with this standard and shall describe the requirements
for applying the practice to achieve its intended purpose:

A. Location of silt curtain.
B. Material specification conforming to standard.
C. All plans, standard detail drawings, or specifications shall include schedule for instahapetion, and mainte
nance.The responsible party shall be identified.
VIIl. Operation and Maintenance
A. Silt curtains shall be inspected daily and repaired if necessary

B. Regardlessf upland stabilization conditions silt curtains shall not be removed until the water behind the curtain has
equalor greater clarity than the waterway or waterbo8wil particles shall be allowed to settle for a minimum of 24
hoursprior to removal of the curtain.

C. Careshall be taken when removing the silt curtain to minimize the release or re-suspension of accumulated sediment.

D. Toprevent the spread of exotic species silt curtains shall not be reused on other sitesin@ohgss can be reused
but shall be either disinfected with vinegar or cleaned with hot water greater than 104 deg. F then allowed to completely
dry for a minimum period of five days. If there are any questions about the occurrence of zebra mussels, Eurasian
water-milfoil, or other aquatic invasive species in a waterbody that you are working in or intend to work in contact
your local DNR staff

IX. References
Virginia Erosion and Sediment Control Handbook, Third Edition, 1992
WisDOT Facilities Development Manual: Chapter 10, Section 10, Subject 43, Silt Screen

X. Definitions

Stabilized(V.A.1): Means that all land disturbing construction activities at the construction site have been completed, and that
a uniform perennial vegetative cover has been established with a density of at least 70% of the cover for the unpaved areas and
areasmot covered by permanent structures, or that employ equivalent stabilization measures.
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StoneTracking Pad and Tire Washing
1057(08/03)
Wisconsin Department of Natural Resources

Conservation Practice Standard
Note: Words in the standartthat are shown in italics are described in IX. Definitions. The words are italicized the first time they are used.

l. Definition

A stabilized pad of stone aggregate or tire washing station located at any point wfiemilirafjress a construction site.

Il. Purpose

The purpose of this standardt@reduce dfsite sedimentation by eliminating the tracking of sediment from construction sites.

M. Conditions Where Practice Applies
Eithera stondracking pad or tire washing station shall be used at all points of construction egress. This standard applies where
constructiortraffic is likely to transport sedimentfddite.
IV. Federal, State, and Local Laws
Usersof thisstandard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements gov
erningthe use and placement of this practice. This standard does not contain the text of federal, state, or local laws.
V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.

A. Tracking Pad:

1. The tracking pad shall be installed prior to anyfitdéaving the site.

2. Theaggregate for tracking pads shall be 3 to 6 inch clear or washed stone. All material to be retained on a 3-inch
sieve.

3. Theaggregate shdltle placed in a layer at least 12 inches thick. On sites with a high water table, or where saturated
conditionsare expected during the life of the practice, stone tracking pads shall be underlain SEOA Viype
R geotextile fabric to prevent migration of underlying soil into the stone.

4. Thetracking pad shall be the full width of the egrpesit. The tracking pad shall be at a minimum 50 feet long.

5. Surfacewater must be prevented frgpassing through the tracking pad. Flows shall be diverted away froretrack
ing pads or conveyed under and around them by using a variety of practices, such asnateetars, or other
similar practices.

B. Tire washing: If conditions on the site are such that the sediment is not removed fromtirekiblethe tracking pad,
thentires shall be washed utilizing pressurized water before entering a public road.

1. Thewashing station shall be located on-site in an area that is stabilized and drains into suitable sediment trapping
or settling device.

2. Thewash rack shall consist of a heavy grating over a lonamesl The rack shall be strong enough to support the
vehiclesthat will cross it.

C. Rocks lodged between the tires of dual wheel vehicles shall be removed prior to leaving the construction site.
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VI. Considerations

A. Vehiclestraveling across the tracking pad should maintain a slow constant speed.

w

The best approach to preventingsife tracking is to restrict vehicles to stabilized areas.

C. ltis always preferable to prevent sediment from being deposited upon the road than cleaning the Sedirdatet
ona road can create a safety hazard as well as a pollution problem.

D. Any sediment tracked onto a public or private road shouléieved by street cleaning, not flushing, before the end
of each working day
VIl.  Plans and Specifications

A. Plansand specifications for installing tracking pads shall be in keeping with this standard addsdrdie the requice
mentsfor applying the practice to achieve its intended purposeplBins and specifications shall address the fatiow
ing:

1. Locationof all points of egress with tracking pad locations shown
2. Material specifications conforming to standard

3. Schedule for installation and removal

4. Standard drawings and installation details

5. Stabilization after removal

B. All plans, standard detail drawings, or specifications shall include schedule for instatiapestion, and mainte
nance.The responsible party shall be identified.

VIIl.  Operation and Maintenance

A. Trackingpads and tire washing stations shall, at a minimum, be inspected weekly and within 24 hours aftercevery pre
cipitationevent that produces 0.5 inches of rain or more during a 24-hour period.

B. The tracking pad performance shall be maintained by scraping or top-dressing with additional aggregate.

C. A minimum 12-inch thick pad shall be maintained.

IX. Definitions

Water bar(V.A.5): A shallow trench or diversion dam that diverts surface waterfrintofa dispersion area.
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Storm Drain Inlet Pr otection For Construction Sites
1060(10/03)
Wisconsin Department of Natural Resources

Conservation Practice Standard

l. Definition

A temporary barrier installed around a storm drain inlet, drop inlet or curb inlet.

. Purposes

The purpose of this practice is to reduce sediment from entering storm drainsdbefidizing the contributing drainage area.

Il. Conditions Where Practice Applies

This practice applies where ruridform construction sites enters conveyance system structures such as drain inl@itdrop
andcurb inlets. Inlet protection devices are for drainage areas of one acre or les§ fr&taraskas lager than one acre should
berouted through a properly designed sediment trapping or settling practice upstream of the inlet.

V. Federal, State, and Local Laws

Usersof thisstandard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements gov
erningthe use and placement of storm drain inlet protection. starlard does not contain the text of federal, state, or local
laws.

V. Design Criteria
This section establishes the minimum standards for design, installation and performance requirements.

Theappropriate type of inlet protection barrier shallinstalled once the drain, drop, or curb inlet can receivef ruftoé device
shallremain in place and be maintained until the disturbed area is stabilized.

A. General Criteria that is applicable to all inlet protection devices

1. Pondingwater to settle sediment is encouraged; however ponding shall not interfere with the flofic of teate
asafety hazard, or cause propetggmage. All devices shall have provisions such as weep holes ogéemer
spillways® to safely pass water if the device becomes clogged.

2. The contributing drainage area to the inlet protection device shall be ora lg® In instances were agdar
contributingdrainage area exists, ruhshall be routed through a properly designed sediment trapping or settling
deviceupstream of inlet.

3. Otherthan Wpe D inlet protection devices, no gatwll be left in the material used that would allow the flow of
waterto bypass the inlet protection device.

4. All fabrics used as part of an inlet protection device must be selected from the list of approved fabrics certified for
inlet protection, Geotextile Fabricype FF in the current addition of theid®OT Product Acceptability List
(PAL).

B. CriteriaApplicable to Unpaved areas or the Pre-Paving Phase of Construction

1. InletProtection Barriers include, but are not limited to, straw bales, sandbagsnatéeal filled bags and socks,
andstone weepers. These devices can be used to either settle sediments or divert flows.

a. Manufactured bags, when used, shall conform to the standardblen1I
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VI.

G.

Table 1
Minimum Size 14 x 26 inches
Grab Ensile strength of fabric, ASTM D-4632 95 Ib. min.
UV stability, ASTM D-4355 70 % min.

Note: To provide suicient strength, fabric shall be sewn together with double stitching.

b. StrawBale installation shall conform to the criteria outlined in the WDNR Conservation Practice Standard
(1055)Sediment Bale Barrier (Non-Channel).

c. Stoneweeper installation shall conform to the criteria in WDNR Conservation Pr&ttiodard (1063) Semi
mentTrap.

2. Filter Fabric Barrier Criteria - See Figure 1 Inlet Protection

a. Inletprotection Vpe A deviceshall be utilized around inlets and unpaved areas until permanent stabilization
methodshave beerstablished. ype A devices shall be utilized on inlets prior to installation of curb and gutter
or pavement, and where safety considerations are not compromised on the site.

b. Type B shall be utilized after the casting and grate are in place.

c. TypeDshall be utilized in areas whenther types of inlet protection are identified as incompatible withoeoad
way and trafic conditions, causing possible safety hazards when ponding occurs at theyipeD ghall only
be used after castings are in place on top of the inlet boxes.

TypeD inlet protection shall conform to the standard drawing as shown in the plans. There shall be a three-inch
spacebetween the baand the sides of the inlet to prevent the inlet sides from blocking the overflow; and shall
only be used in inlets deeper than 30 inches from the top of grate to bottom of the inlet. If such clearance is
not available, cinch or tie the sides of the bag (with rope or ties) to provide clearance.

Criteria Applicable to the Post-Paving / Curbing Phase of Construction
1. Inlet protection Ypes B, C, and D are applicable to post paving construction. See Figure 1 Inlet Protection.
Type B shall be utilized on inlets without curb box.

Type C shall be utilized on street inlets with curb heads.YA 2 3%, (37mm by 87mm) minimum, piece
of wood shall be wrapped and secured in the fabric and pladexht of the curb head as shown in the plans.
Thewood shall not block the entire opening of the curb box and be secured to the grate with wire or plastic ties.

TypeD

Considerations
Whensite conditionallow, inlets should be temporarily closed or sealed to prevent entrance dfamdaediment.

The best way to prevesediment from entering the storm sewer system is to stabilize the disturbed area of the site as
quickly as possible, preventing erosion and stopping sediment transport at its source.

Stormdrain inlet protection consists of severgles of inlet filters and traps and should be considered as only one
elementin an overall erosion contrplan. Each type diérs in application with selection dependent upon site cendi
tionsand inlet type.Not all designs are appropriate in all cases. The user must carefully select a design suitable for
theneeds and site conditions.

Inlet protection is only as fefctive as the filter or barrier used around the inlefedifzeness decreasempidly if the

inlet protection is not properly maintained. In general, inlet protection provides relatively good removal of coarse and
medium-sizedsoil particles from rundéhowever most fine silt and clay particles will pass through the filtering nuecha
nisms.

Properlymaintaining inlet protection can befditilt and often inlets cabhecome clogged. Field experience has shown
thatinlet protection that causes excessive ponding in an area of high construction activity may become so inconvenient
thatit is simply removed or bypassed, thus transmitting sediment-laden flows unchecked. In such situatiows, a struc
turewith an adequate overflow mechanism should be utilized instead of simply removinigtipeotection device.

Inlet protection devices can be enhanced by additional excavation to increase the storage capacity around the inlet.

Goodconstruction site housekeeping measures, such as keepmgttdrs clean, and street sweeping are important.
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Plans and Specifications

Plansand specifications for installing inlet protection shall be in keeping with this standard and shall describe the requirements
for applying the practice to achieve its intended purpose:

A.
B.
C.

VIII.

A.

B.

IX.

Location of inlet protection and type employed
Material spec conforming to standard

All plans, standard detail drawings, or specifications shall include schedule for instaliapestion, and mainte
nance.The responsible party shall be identified.

Operation and Maintenance

Removeinlet protection devices once the contributing drainage area is stabilized with appropriate vegetationesor imper
viousarea.

Inlet protection shall be at a minimum inspected weekly and within 24 hourgeéter precipitation event that o
duced0.5 inches of rain or more during a 24-hour period.

Sedimentleposits shall be removed and the inlet protection device restored to its original dimehsiotise sede
menthas accumulated between 1/3 to 1/2désign depth of the device, or when the device is no longer functioning
asdesigned. Removed sediment shall be deposited in a suitable area and stabilized.

Duecare shall be taken to ensure sediment does not fall into the inlet and impede the intended function of the device.
Any material falling into the inlet shall be removed.

References

WisDOT 2Erosion Control Product Acceptability List® is available online at: http://md@twisconsin.gov/business/engrserv/
pal.htm. Printed copies are no longer distributed.
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Turbidity Barrier
1069(09/05)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italicsdaseribed in X. Definitions. The words are italicized the first time they are used.

l. Definition

A temporary fabric barrier with very low permeabijlitystalledin or near the bed of a waterway or waterbody to minimizessedi
menttransport and is installed parallel to floturbidity barrier cannot be installed perpendicular to a moving channel.

Il Purposes

The purpose of this practice is to provide sediment containment while construction activitiesuarig in or directly adjacent
to a waterway or waterbody

Il. Conditions Where Practice Applies

This practice applies where construction activities intrude or are directly adjacent to a waterway or wafdrtsoidgludes
butis not limited to bridge construction, rip rap placement, utility work, streambank restoration, boat launches and dredging.

Useturbidity barriers in conditions with fine soils afidw velocities not exceeding 5 feet per second, unless additionad rein
forcements installed.

V. Federal, State, and Local Laws

Usersof thisstandard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements gov
erningthe use and placement of turbidity barriers. This standard does not contain the text of federal, state, or local laws.

V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.

A. Installationt Details of construction not listed in the text shall conform to the pertinent requirements of Figures 1 and
2.

1. Thebarrier shall be installed before constructamtivities are initiated in, or adjacent to the waterway or \water
body. Install the turbidity barrier as close to the construction as practical. The barrier shall remain in ptece and
maintaineduntil the construction activity is completed and the disturbedsaabiized?.

2. Theends of the barrier shdle securely anchored and keyed into the shoreline to fully enclose the area where sedi
mentmay enter the water

3. Drivensteel posts shall be used to hibld barrier in position. The maximum spacing between posts shall be 10
feet. When barrier height exceeds 8 feet, post spacing may need to be decreased.

Whenbedrock prevents the installation of posts, float devices may be used. Flotation slezilcks flexible,
buoyantunits contained in an individual flotation sleeve or collar attathetie turbidity barrier Use solid
expandegolystyrene logs or equivalent having a 49 square inch minimum end area. Do not use polystyrene beads
or chips. Buoyancy provided by the flotation devices shall Beisuft to support the weight of the turbidity barrier
andmaintain a freeboard of at least three inches above the water surface. Refer to Figure 1.

4. Thebarrier and steel posts shall extend from the bottom of the waterway or waterbody to an elevatairo2deet
the anticipated high water level during the time of year and duration the barrier will be in place. The elevation shall
not exceed the top of bank.

5. Ballastshall be used to hold the barrier in a vertical position. Bottom load lines shall coasi$taif incorporated
into the bottom hem of the screen, offiént weight to serve as ballast to hold the screenviartical position.
Additional anchorage shall be provided if necessary

6. Danger buoys shall be used as directed by the Coast Guard or DNR permit when working in havigable waters.

~

Turbidity barriers shall be installed parallel to the direction of flow and shall not be installed across channels.
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VI.

VII.

Material

1. Reusableomponents of the turbidity barrier system shall be clean and free of potential exotic species. Babric can
not be reused.

2. Top load lines shall consist of 5/16 inch steel cable.

3. Fabric shall be selected according to the specificationabieTL.

Table 1
Requirement Method Value
Min. grab tensile strength ASTM D 4632 200 Ib
(890 N)
Min. puncture strength ASTM D 4833 90 Ib
(400 N)
Maximum permeability ASTM D 4491 =1X107cm/s
Min. ultraviolet stability ASTM D 4355 70%

SourceWisDOT Spec 628.2.10.

Considerations

The 5 feet per second flow velocity specified in Section Il can be the base flow of the stream or the base flow plus
the addition of storm event ruriofBase flow can be used alone &hort term projects (typically one day duration,

i.e. culvert installation) when the chance of precipitation is lbanger term projects (i.e. bridge work) shocdehsider
stormflow in addition to base flow (typically the two year event).

If the current exceeds 5 feet per second, other methods to divert flow away from the turbidity barrier such as temporary
concretetraffic barriers, cdier dams, pumping, or sheet piling should be considered.

Sedimenthat has been settled out by the turbidity barrier should only be removed if so directed by the regulatory
authoritybecause re-suspension of sedimeiit likely occur during the removal process. Use of polymers may help
preventresuspension of sediment. See WDNRhhical Standard 1051 Sediment Contrat&¥ Application of Polge
mersfor further guidance.

Turbidity barriers are meant to manage sediment in the waterbbeyestvay to prevent sediment from entering
thewaterbody is through the implementation deefive upland erosion control, stopping sediment transport at its
source.

Turbidity barriersshould not be used to reduce the conveyance capacity of the channel. An example is use on bridge
projectswhere the turbidity barrier is installed adjacent to each abutment simultaneously

Turbidity barriers may be installed on the banks of a waterway or waterbody if higher wateade\sliticipated doe
ing construction.

Plans and Specifications

Plansand specifications for installing a turbidity barrier shall be in keeping with this standard and attached detail drawing and
shalldescribe the requirements for applying the practice to achieve its intended purpose:

A.
B.
C.

VIII.

A.
B.

C.

Location of turbidity barrier
Material specification conforming to standard.

All plans, standard detail drawings, or specifications shall include schedule sequence or notes for installatien, inspec
tion, and maintenance. The responsible party shall be identified.

Operation and Maintenance

Turbidity barriers shall be inspected daily and repaired if necessary

Turbidity barriers shall not be removed until the water behind the barrier has equal or greater clarity than the waterway
or waterbody

Care shall be taken when removing the barrier to minimize the release or re-suspension of accumulated sediment.
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D. Toprevent the spread of exotic species turbidity barsleadl not be reused on other sites. Buoys and chains can be
reusedbut shall be either disinfected with vinegar or cleaned with hot water greater than 104 deg. F then allowed to
completelydry for a minimum period of five days. If there are gugstions about the occurrence of zebra mussels,
Eurasianwater-milfoil, or other aquatic invasive species in a waterbody that you are working in, ortmtsodk in,
contactyour local DNR stdf

IX. References
WisDOT Facilities Development Manual: Chapter 10, Section 10, Subjecudfidity Barrier

X. Definitions

Stabilized(V.A.1): Means that all land disturbing construction activities at the construction site have been completed, and that
auniform perennial vegetative cover has been established with a density of at least 70% of the cover for the unpaved areas and
areasot covered by permanent structures, or that employ equivalent stabilization measures.

(Figures are available on DNR website.)
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Vegetative Buffer
For Construction Sites
1054 (05/03)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standarthat are shown in italics are described in IX. Definitions. The words are italicized the first time they are used.

l. Definition

An area ofdensevegetatiof intended to slow runband trap sediment. egetative Buers are commonly referred to as filter
or buffer strips.

Il Purpose

The purpose of this practice is to remove sedimesiéet flonby velocity reduction.

I, Conditions Where Practice Applies

This practice applies to areas where sediment delivery is in the fosheef and rill evsionfrom disturbed areas.

IV. Federal, State, and Local Laws

Usersof thisstandard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements gov
erningthe use and placement of a vegetativédoufThis standard does not contain the text of federal, state, or local laws.

V. Criteria

This section establishes the minimum standards for design, installation and performance requirements.

Vegetative Butr

Disturbed AreaODir ection of FlowO

Width Vegetative Bukr
0]
u™ Length""
A. The vegetative bigr shall be located along the entire length of the down slope edige efitire disturbed area for

which the practice is being applied.
The vegetative btér shall be located on the contour
The width of the vegetative tfef shall have slopes less than 5%.

The disturbed area draining to the vegetativédnghall have slopes of 6% or less.

mo o ®

Thevegetative budér shall have a minimumwidth of 25 feet. 25 feet is adequate for disturbeshs up to 125 feet
upslopefrom the vegetative bfgr. An additional one foot of width shall be added to théebdibr every 5 feet exceeel
ing 125 feet upslope of the disturbed area draining to the vegetatfee buf

F.  Tominimize compaction and destruction of the vegetative cdesignate the vegetative farfas an area of no dister
bance. Construction equipment shall be excluded from the designated agetative biuférs shall be clearly shown
on plans and marked in the field.

G. \egetative bers shall be densely vegetated prior to upslope soil disturbance.
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VI. Considerations

A. Maintainingsheet flow is critical téhe function of a vegetative tiaf. In some conditions,lavel speadermay need
to be constructed at the upslope side of the vegetatifertafminimize concentrated flow

B. Vegetative bers may require lgie land areas compared to other erosion control practices.

Trees should not be cut down to establish a vegetativerb@ther erosion control measures are preferred.

VIl.  Plans and Specifications

A. Plansand specifications for vegetative farf shall be in keeping with this standard and steatribe the requirements
for applying the practice to achieve its intended purpose. The plans and specifications shall address the following:

1. Location of vegetative bigr.
2. Limits and slopes of disturbed area and any additional contributory drainage area.
3. Dimensions and slope of vegetativefeuf
B. All plans, standard detail drawings, or specifications shall include schedule for instatiapewtion, and mainte
nance.The responsible party shall be identified
VIIl.  Operation and Maintenance

A. Vegetativebuffers shall be inspected for proper distribution of flows, sediment accumudatibsigns of rill formee
tion. Vegetative buers shall at a minimum be inspected weekly and within 24 hours after every precipitation event
that produces 0.5 inches of rain or more during a 24-hour period.

B. If the vegetative bgr becomes silt covered, contains rillsjootherwise rendered iriettive, other perimeter sedi
mentcontrol measures shall be installed. Eroded areas shall be repaired and stabilized. Repair shall be completed as
soonas possible with consideration to site conditions.

C. A stand of dense vegetation shall be maintained to a height of 3+12 inches.
D. Priorto land disturbance the perimeter of vegetativéemishall be flagged or fenced to prevent equipment frorroereat
ing ruts, compacting the soil and to prevent damage to vegetation.

IX. Definitions

Densevegetation(l): is defined as an existing stand of 3+12 inch high grassy vegetation that uniformly covers at least 90 % of
arepresentative 1 square yard plotodtly vegetation shall not be counted for the 90% coverage. No more than 10% of the
overall bufer can be comprised of woody vegetation.

LevelSpeader(VI.A): Level spreaders disperse flows over a wide area, dissipating tlyy efidne rundfand creating sheet
flow. Common types of level spreaders are weirs and stone trenches.

Sheetflow(ll): Sheet flow is over plane surfaces, where rimater flows in a thin uniform sheet across the land beforeat col
lectsin a concentrated flow

Sheetand Rill Eosion(lll): Sheet and rill erosion is the removal of soil by the action of rainfall and shallow overlanfl runof
It is the first stage imater erosion. As flow becomes more concentrated rills odssiisoil detachment continues or flow
increasestills will become wider and deeper

Width (V.E): Is measured in the direction of flow
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A-321.126 STORM WATER MANAGEMENT . The following examples are three exemptitmghe requirements for a
post construction stormwater management plan. This means the owners of thesersitegquired to develop and
implement a post construction stormwater management plan.

1. Redevelopment with no increase in area for exposed parking or roads. Redevelopment is defined as 2areas where
development is replacing older development.®

2. The installation of undground utilities such as sewers, water services, electrical services, etc.

3. Sites with less than 10% connected imperviousness when parking lots and roofs total an area of less than one acre.
Following is an equation that may be used to evaluate a site for this exemption:

Total area of a completed building site X 0.1 = Maximum area permitted to be connected via impervious flow path
or sewer

Following are design examples acceptable by the department which achieve compliance with the NR 151.1292) (d), W
Adm. Code exemption to the post-construction stormwater requirements. The following diagram illustrates a residential
site that meets this exemption.

Figure A-321.126-1
Sample site plan that meets exemption for post construction stormwater plan

Thetotal area of the site is 300,000 sq ft or 6.9 acres. Disturbed area = 2 acres.

The roof & parking is 3,800 sq ft which is less than 1 acre (43,560 sq ft)

300,000 sq ft X 0.1 = 30,000 sq ft allowable connected imperviousness

In this example the entire parking, drive and roof area is connected imperviousness via storm piping to the road and drive.
The patio is disconnected imperviousness. The connected imperviousness is 28,000 sq ft.

This example would not be required to develop a stormwater management plan because the exemption found in NR 151.12 (2)
(d), Wis. Adm. Code applies.

The previous example was a long driveway on a vergelaural lot. Following is a small site in an urban setting that would alsotheeet
exemptionfor post construction stormwater management.
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Figure A-321.126-2
Sample site plan that meets exemption for post construction stormwater plan

500
rain
garden Roofarea =
Il| 3800sqtt .
rain
garden
100

Parking=1,200 sq ft

Drive=3,000 sq ft

/

Thelot is 50,000 sq ft or approximately 1.1 acres. The entire site (except for the rain garden areas) will be
disturbed during construction.

The roof & parking is 5,000 sq ft which is less than 1 acre (43,560 sq ft)
50,000 sq ft X 0.1 = 5,000 sq ft allowable connected imperviousness

In this example the entire roof area disgearto two rain gardens. Only the parking and driveway isecon
nected imperviousness via the road (parking 1,200 sq ft + drive 3,000 sq ft = 4,200 sq ft).

This example would not be required to develop a stormwater management plan because the exemption
found in NR 151.12 (2) (d), W. Adm. Code applies.
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An acceptable Stormwater Operation and Maintenance Plan should be based on the following outline:
I.  Introduction and general information

A. Contact information

B. Overview of site
Il. Practices (BMPs) utilized on the site

A. Construction

B. Plans and narrative of stormwater management
lll. Normal Operating Procedures

A. Relationship of one practice to another

B. Effectiveness of functioning practices
IV. Maintenance

A. Contact information for responsible maintenance person or persons
Copies of any agreements for maintenance or easement
Description of routine maintenance

Sample inspection and monitoring protocol

m O O

Description of replacement plans or repair procedures for failed practices
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s.SPS 321.16
Frost-Protected Shallow Footings

In lieu of frost walls, the code recognizes frost-protected shallow foundations designed per ASCE 32, °Design and Construction
of Frost-Protected Shallow Foundations®. The department also recognizes the similar design standards of U.S.HUD °Design
Guidefor Frost-Protected Shallow Foundations®, available for free download from.twduser.org/publications/destech/
desqguide.htménd summarized belowConsult it or the ASCE standard for full design and installation information, including
amore flexible, detailed design method that should be used for heated buldings with attached, unheated garages.

Notethat both standardsfef design methods for both heated and unheated buildings. For heated buildings, the designs rely
uponcontaining the building' heat under the footings to avoid frost heaving. In the case of unheated buildings, theedgsigns
uponcontaining the earth'natural warmth under the footings and slab by the use of more extensive insulation. (For both design
approacheszompliance with their frost-protection requirements is not necessarily the same as compliance with the ch. 22
EnergyConservation standards for slab-on-grade designs.)

Becauséhe simplified heated building design methods rely upon buildings, including attached garages, with at least a 63 degree
internal temperature, it is importahebuilding designer consult with the owner regarding their intended use. Even if the initial
ownerplans to keep the building heatibdoughout the wintefuture owners may use it otherwise. Therefore, the designer
shouldbe sure to communicate the operational needs of the building through means such as building placarding, notating the
Rescheclenegy Report, and/or recording relevant information on the property dkliir e to do so may cause seeestruae

tural damage to the building if future owners do not keep the building heated.
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UnheatedBuilding Design
Minimum Ground Insulation Requirements

Mean Annual Temperature 2. 6 Minimum Footing Depth 7.8
(seemap)
Air Freezing Index Dg-Insulation W idth 38 40 >41 D- Concrete G- Granular Base

(5F-days) 3 from Edge of Foote & Insulation Thickness
(see map) ing 45 Depth
2,250 or less 63 R-13.6 R-11.4 R-10.2 10 6
2,251-3,000 79 R-18.2 R-15.3 R-14.2 10 6
3,001-3,750 91 R-22.7 NA NA 10 6

1 Also see s. SPS 322.26 for additional slab-edge insulation requirements.

2 Units are degrees Fahrenheit. See estimate provided on Mean Aempalrature Contour Map.

3 Air freezing index shall be based on maximum year expected for a 100-year return period. See estimate provided on AFI Contour Map.

4 Ground insulation to the building interior can be extended beneath the entire slab where it is desired to protect the entire slab from frost heave action.

5 Ground insulation to the building interior can be in one horizontal plane (as shown in the detail) and covered with non frost-susceptible fill or the insulation
maybeplaced directly beneath the slab.

6 Insulation thickness recommendations are for extruded polystyrene (XPS) insulation.
7 The minimum depth of concrete footing and horizontal insulation is 206 drainage layer is required under the insulation.

8 Insulation placed directly beneath the footing shallyggeTV or Type VI XPS in accordance with ASTM C578. Maximum deadload placed oryplee T
IV insulation shall be 1200 pounds/square foot. Maximum deadload placgg@iTshall be 1900 psf.
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Heated Building Design

Minimum Insulation Requir ements for Frost-Pr otected Footings in Heated Buildings
(Simplified Method)

Air Freezing Vertical Minimum Eootin
Index (5 Insulation Horizontal Insulation Horizontal Insulation Dimensions Denth 9
daysy (see R-V alue3: R-Value3:5 per Figure Below (inches) oep

4 (inches)
map)
Along walls At corners A B C D

2,000 or less 5.6 NR NR NR NR NR 14

2,500 or less 6.7 1.7 4.9 12 24 40 16

3,000 or less 7.8 6.5 8.6 12 24 40 16

3,500 or less 9.0 8.0 11.2 24 30 60 16

1 Insulation requirements are for protection against frost damage in heated buildings. Greater vadbeagquirgd to meet eiggrconservation standards.
Interpolationbetween values is permissible.

2 See AFI Contour Map for Air Freezing Index values.

3 Insulation materials shall provide the stated minimum R-values under long-term exposure to moist, below-ground conditions in freezing climates. The
following R-values shall be used to determine insulation thicknesses required for this applicgpen ékpanded polystyrene - 2.4R per inclyp€s
IV, V, VI, VIl extruded polystyrene - 4.5R per inchyfie 1X expanded polystyrene - 3.2R per inch. NR indicates that insulation is not required.

4 \fertical insulation shall be expanded polystyrene insulation or extruded polystyrene insulation.

5 Horizontal insulation shall be extruded polystyrene insulation.
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Appendix Fig. 321.25-E
Wall Bracing Example
(Wood Panel Sheathing and Let-in Bracing)

Wall Supporting Amount of
Bracing

Roof only —> < 16% =8&lor 3
let-in braces

—

Floor and roof < 16% =8

Two floors and

roof <€+ 25% =14

< 504 »\

Register December 20No. 672



Removed byRegister August 2014 No. 70Bor current adm. code séwstp://docs.legis.wisconsin.gov/code/admin_code

239 SAFETY AND PROFESSIONAL SERICES SPS 320-325 APPENDIX

Register December 20No. 672



Removed byRegister August 2014 No. 70Bor current adm. code séwstp://docs.legis.wisconsin.gov/code/admin_code

SPS 320-325 APPENDIX

WISCONSINADMINISTRATIVE CODE

SPS323.02 (1) Outdoor Design @mperatures

Zonel 25° below zero F
Zone 2 20° below zero F
Zone 3 15° below zero F
Zone 4 10° below zero F
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